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A RHEOSTAT. 


R. G. GRISWOLD. 


In order that the strength of a current may be 
varied at will within certain limits, it is neces- 
sary to insert in series with the source of supply 
a variable resistance. The instrument perform- 
ing this function is called a rheostat, and, as de- 
scribed herein, has a total resistance of about 47 
ohms through 150 steps of .813 ohm each. I[t has 
a capacity of 6 amperes and should not be forced 
to carry more. Fig. 1 shows the instrument 
complete. 

The spool upon which the wire is wound 1s 
made of three circular pieces of hardwood, 6 in. 
in diameter by }in. thick, separated by two 
pieces 5 in. in diameter and 3 of an inch thick, 
These five pieces are glued together, heated thor- 
oughly in an oven to expel all moisture and given 
three coats of shellac, Prepare three } in. strips 
of thin asbestos paper equal in length to the cir- 
cumference of the 6-in. circles, or about 19% in, 
Lay off a centre line on two of them } in. f om 
the edge and running the entire length, ani di- 
vide into } in. divisions. Wind these strips ar Sind 
the edges of the two outside disks and the un- 
marked one about the middle disk, cementing 
them in place with a light coat of shellac. The 
divisions of one strip should come exactly be- 
tween those on the other, as shown bythe dimen- 
sions in Fig. 2. Give the strips a coat of shellac. 
The pins rpon which the resistance coil is 
wound are 3-in. wire brads, driven in the two 
outside disks at the eighth-in. divisions, al- 
lowing them to protrude about Lin. The coil 
is made of about 60 feet of No. 24 5. &S. soft- 
drawn bare German silver resistance wire, wound 


from one pin tothe next opposite consecutive 
one. To facilitate the work, fasten the spool in a 
vise and pass the loop made at one end of the wire 
by soldering (6 Fig 2) over one brad. Then, 
while holding the wire very taut, pass it from one 
brad to the other. If the turns about the brads 
do not lie close to them, they may be made to do 
so by closing them with a pair of very sharp-nose 
pliers, easily made by grinding the ordinary kind 
to an edge at the end. When the last turn has 
been wound on, it is fastened by soldering to a 
small brass clip secured to the bottom of disk c. 
Should an odd spacing of the brads bring this end 
to the top, fasten it there, bringing the end down 
through a hole in the spool to the under side 
where it can be brought out in a small groove. It 
cannot be brought from the top to the binding 
screw on account of the brush arm. 

The protruding ends of the brads should be 
sent back over the wire loops, which will serve 
to tighten them, and the heads cut off with a pair 
of cutting pliers. Then carefully file the ends 
down until they are just above the wire and will 
not interfere with the 


arm. Wind two or three 
layers of shellacked thin paper strips, } in. wide, 


over the wires just beside the brads, and on these 
strips wind very tightly several turns of No. 26 
> as ‘ = 
Bb. & S. spring 
loops in place 


brass wire for binding the wire 
in case they should become go 
heated as to expand enough to slip over the brads. 
Solder this binding wire at several places to keep 
the turns together and from slipping over on to 
the coil. Adjust the various wires where they 
pass the middle strip of asbestos paper until the 
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spaces between them are about even, and then 
give them a thorough coat of shellac, both at the 
middle strip and on the ends where they turn 
about the brads, where itshould be well soaked 
in. Place in an oven and bake until perfectly 
dry, when asecond coat should be given and 
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baked. A piece of felt or hard cloth moistened 
with a little alcohol will remove the shellac from 
the surface of the wires where the brush makes 
contact, while that baked on the middle disk will 
hold them firmly in place where it passes over 
them. 
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The brush arm bears on a ring of jin. hard brass 
wire, fastened to the spool by means of small clips 
d, Fig. 1, soldered to itand set in recesses in the 
top so that the ring has a solid bearing. One of 
the connecting wires for the binding posts is 
soldered to this ring at d, and carried down 
through a hole to a groove in the bottom and 
thence to the binding screw. The top of this 
ring should be slightly flattened and polished per- 
fectly smooth. 
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Solder 
Fie. 2. Fig. 3. 


The brush arm is made from a piece of ,}, in. 
sheet brass, carrying at its outer end a contact 
brush made of sixteen pieces of No. 32 spring 
brass or hard-drawn copper wire, about 1% in. 
long and bent as at e, Fig. 8, and soldered to the 
arm. Arrange these pieces so that they all lie in 
the correct position between two pieces of thick 
pastebuard, when they may be grasped with the 
pliers and held in position while being soldered 
to the arm. Bend the wires as shown so that 
they bear firmly on the coil wires, but not hard 
enough to displace them when moving. The 
bearing surface should be polished very smooth 
so that the brush will slide easily. 

The construction of the hand wheel and stem 
is plainly shown in Fig. 1. The box should be 
made of well seasoned hardwood and provided 
with the ventilating holes shown. The feet on 
the bottom permit of plenty of room for air to 
reach the bottom holes, and as the passage of the 





current heats the coil a circulation of air is es- 
tablished. After centering the spool on the bot- 
tom secure it in place with six screws, so adjust- 
ing the spool that the grain of the bottom disk 
and that of the bottom of the box cross at right 
angles to prevent warping. The top is made in 
two pieces so that the interior is accessible with- 
out removing the hand wheel. Bend the two sec- 
tions of the brush arm s and s’ slightly, to form a 
spring bearing on the wire ring, which will insure 
a firm contact and prevent binding at any part of 
rotation. Adjust the pressure of the arm on the 
ring by means of the screw / until it turns smooth- 
ly, connect the coil to one binding post and the 
bearing ring to the other, and the coil is ready for 
service. The box may be finished in any desira- 
ble manner. 

This rheostat is not designed to carry a heavy 
current for any length of time, but simply to af- 
ford a means of quickly varying a resistance for 
experimental purposes, such as in the calibration 
of galvanometers where the adjustments of resis- 
tence are required in small steps. 





U.S. Consul-general Patterson, Calcutta, India, re- 
ports: Lac is produced in almost every province in In- 
dia, but principally inthe Central Provinces, Bengaland 
Assam, from which the largest amounts exported are 
obtained. That produced in other districts is chiefly 
consumed in local manufactures of bracelets, rings, 
beads, and other trinkets worn as ornament by the 
women of the poorer classes, and in the manufacture 
of wood lacquer work, which seems to have been be- 
gun in very remote times. Some very artistic work is 
now done in this line. 

Lac is the incrustation deposited by the lac insects 
on the branches of certain trees, and is collected, as a 
a rule, by the jungle tribes, who break off the branches 
on which itis deposited. In this state it is called stick 
lac, and is sold by the gatherers to local dealers, who 
sell it tothe manufacturers of shellac or button lac, 
who put it through various processes until it becomes 
the lac of commerce. During the past twe years the 
product has been comparatively small, while the de- 
mand has largely increased. This increased demand 
is mainly due to the use of shellac in electrical works 
and, in a minor degree, for making gramaphone re- 
cords. High prices may lead to the adulteration of 
shellac with resin, which has frequently been done but 
can be detected by the smell. 


Renew your subscription promptly. You will not 
then forget it and miss a number or two. 
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A HAND MILLING MACHINE. 


ALBERT GRAHAM. 


Many, many times have models of inventions 
and machinery fallen wofully short of the acme 
of perfection indicated by the general finish of 
every other part, in those insignificant little key- 
ways and splines which are so defficient when put 
in with a cold chisel or file. 

It is not often possible, from a monetary stand- 
point, for an amateur to possess a milling ma- 
chine, and even those that are fitted to be attached 
to a small lathe often cost from $60 to $75, which 
is nearly as much as that of the lathe. 














best be but slow, but it will do the work intended 
far more rapidly than can be done by hand meth- 
ods. 

The base a, Figs. 1 and 2, is made of well sea- 
soned maple glued together on edge. While 
the glue is setting, be sure that the strips are 
tightly clamped together. Several pins should 
be driven through from side to side to prevent 
the pieces slipping past each other when the 
pressure of the clamp is applied. This can be 
readily accomplished by boring } in. holes through 
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But it is possible for the amateur to construct 
asmall machine out of ordinary materials that 
will do the work very well indeed. 
gears cannot be cuton it, but small keyways, 
grooves in flat pieces and heads of screws, and 
squares on the end of circular rods or screws may 


Of course 


be readily cut. It is to be understood that thig 
is not intended to do the heavy work that a reg- 
ular milling machine will do, for the power 


which can be applied is small and the feed can at 














a 


each piece, using the first one asa guide, and 
threading the strips on } in. dowels. When 
thoroughly dry remove the clamps and _ plane the 
pieces to a true surface on each side, and making 
the whole at least 1 in. thick by three wide. This 
method of construction has the advantage of pre- 
venting warping. 

The guides 6 are made of the same material, 
planed perfectly straight and secured to the base, 
a, by several screws placed about two inches 
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apart. 
and the other left free for adjustment in case of 
under 


If preferred, one strip may be glued fast 
wear. The angle between the base and 
the inside of the guide strip is 60°. If this work 
has been well done, a firm, solid base will be the 
the result, which will last a long time, as maple 
is a very hard wood of close grain, and after be- 
ing well seasoned does not warp out of shape. It 
also has great strength. 

The housings ¢ are made of two }in. pieces’of 
maple glued together by the strip dand pivoted 
to the base by the through bolt, e. The circular 
slot f permits the cutter to be raised or lowered 
at will, while another through bolt g serves to 
clamp it fast. The cutter arbor runs in bearings 
at the upper end, as shown. Each housing is ar- 
mored with a brass plate A which is secured there- 
to by small screws. The plate takes the crushing 
force of the through bolt g and prevents the 
washer under the nut from marring the wood. It 
also adds greater strength and stiffness to the 
housings, and the arbor passing through the holes 
in the brass plates that just fit, enables the 
strain to be transmitted in a direct line to the 
clamping bolt g. 

The arbor & is turned from a piece of } in. ma 
chine steel. Anenlarged section in Fig. 4 shows 
the bearings afforded for the cutter. The cutter 
is clamped against the shoulder by means of a nut 
1, which is provided with a fine thread,'say about 
30 to the inch. The cutter being driven by a 
small key, this nut has merely to hold it against a 
shoulder and can, therefore, be made very light. 
By this construction the arbor is kept very stiff, 
upon which fact depends the smoothness of the 
cut. Two collars, m m, are fitted to the arbor 
and are adjustable, being fixed in position by the 
set screws shown. This provides adjustment in 
the direction of the arbor axis. The crank should 
be at least six inches long, and if the amateur so 
desires a fly-wheel may be added to insure steady 
motion. 

The bearings for this arbor are made of Bab- 
bitt metal, which is very hard, and can be melted 
and run around the arbor when the latter is set in 
place, exactly parallel with the base. The bear- 


ings will then be in line and need no further’ 


work excepting the drilling of an oil hole from 
the top. The hole for the Babbitt metal should 
be countersunk from either side, and if the brass 


plate is tinned on the inside the bearing will be 
soldered to it and make a very stiff construction. 
When it is necessary to remove the cutter, either 
to sharpen it or replace it with another, the collar 
m is loosened and the arbor drawn through the 
bearings sufficiently to allow space between the 
smaller and adjoining housing, through which the 
cutter is removed. 

The V block should be made of some metal 
on account of the strain put upon it by the clamps 
in holding a piece. It may be made of either 
cast iron or brass, the latter being better on ac- 
count of its greater toughness and ductility. The 
piece is small and does not permit large bosses 
for the clamping screws. The V may be finished 
with a file toa very true surface, which can ke 
determined by laying a small mandrel in it after 
the surface of the mandrel has been covered with 
a thin layer of red lead. The high spots will be 
covered with the red lead, while the lower por- 
tions will not touch it at all. By repeated dress- 
ings and trials a very fair V may be made. The 
bottom of the V block should be filed perfectly 
true with the upper surface of the mandrel when 
itis lying in the groove. This will insure the cut 
being of uniform depth. Fasten this V to the 
wooden slide o by several screws passing through 
from the under side. A few small clamps should 
be made of steel to hold the pieces which are be- 
ing cut, as shown at p. 

This V, which is really the table of the ma- 
chine, is fed along the guides by means of the 
screw 8, which bears against a collar secured to 
the end of the block o. This screw hasa groove 
cut in its end, as shown at ¢, which allows a horse- 
shoe shaped slot to pass over it and thus permits 
the table to be fed in either direction. This ar- 
rangement is more fully shown in the small sketch 
directly above. This feed screw works through a 
threaded hole in the iron or brass plate V fastened 
to the end of the base a. A three or four inch 
handle should be fitted over a square on the end 
to provide sufficient leverage for feeding, as when 
the cutter is taking even a rather small chip the 
pressure against this screw is very great. The 
threads should be very much finer in pitch than 
ordinarily used ona 2 in. screw. About thirty to 
the inch will give a fairly fine feed and will not 
require too long a time to return the table after 
the cut is made. The handle is made a free fit on 
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a squared end to enable its removal in case a very 
long rod is being splined, in which event, the 
overhanging end would prevent the handle mak- 
ing an entire revolution. This screw may be op- 
erated by the left hand, while the right turns the 
cutter. 

To extend the value of this machine a small 
vise is provided, as shown at Fig. 3, which fas- 
tens to the V by the screws similar to the one 
used for the clamps. The pieces w w are made 
of 4 in. square steel, either machinery or tool, the 
latter being preferable on account of its ability to 
tobe hardened, and these jaws should be hard- 
ened if possible. The screws «x are simply ,', 
in. square-headed cap screws. <A small V is filed 
in the centre of each jaw to enable it to hold small 
screws and cylindrical pieces while the cutter is 
working on their heads or ends. By providing 
another boss on the side of the table V, the vise 
may be swung around until the jaws are parallel 
with the direction of feed, which is often of great 
advantage. 

The making of cutters is not a very difficult op- 
eration. The blanks are turned to size in the 
lathe, the teeth filed in the periphery by hand 
and then hardened and tempered. Do not let the 
fact that the spacing may not be regular worry 
you in the least, for it is better that they should 
have irregular teeth; a cutter with regular teeth 


will chatter if it is given the slightest excuse, 
whereas an irregular spacing will tend to obviate 
this tendency, owing to the inability of the suc- 
ceeding teeth to drop into the furrow made by 
the advancing or cutting tooth. This action is 
exactly similar to that which always occurs in a 
file of regular cut. Files are now generally made 
with an irreglar spacing which, although not 
readily determined bythe eye, prevents that an- 
noying chatter with its consequent rippled sur- 
face. 

These drawings have not been dimensioned, 
but a scale has been laid down from which the 
measurements may be taken off. This allows the 
amateur to alter the machine to suit his particu- 
lar needs if it should not serve as designed. The 
cutter and section of the arbor 1s just double the 
scale to which the machine is drawn. 

Do not attempt to use cutters of much larger 
diameter than 14 in., as you will not have power 
to drive them with your arm. Neither will the 
machine stand up under a cutter much over 4 in. 
in width, but it has been designed to do the ordi- 
nary run of work generally pursued by the ama- 
teur, the object in view being to give him some- 
thing that will do the work and that can be built 
ata very low cost without the use of more than 
one casting, which is extremely simple to make 
and requires no core work. 


TELEPHONE CIRCUITS AND WIRING. 


ARTHUR H. BELL. 
V. Telephone Troubles. 


Assuming that several readers have constructed 
private lines, as described in the September num- 
ber, afew points of instruction are here given in 
the clearing of trouble, which is bound to come 
sooner or later unless the greatest cure is taken in 
periodic inspections of line and instruments. ‘The 
handling of telephone troubles is facilitated by a 
thorough understanding of the equipment in use. 
In a general way, however, it is likely that cer- 
tain defects and faults will predominate, and 
herewith is given afew of the most common of 
these difficulties, with suggestions as to their ori- 
gin and quickest methods of locating. 


Cannot ring or receive a ring. Line or gener- 
ator circuits open. 

Can hear but cannot be heard. In such cases 
the trouble is usually with the battery or trans- 
mitter circuit. A careful examination of all con- 
nections therewith should be made. 

Weak ringing of bells. Loose connections, bad 
joints in line or imperfect connections at termi- 
nals of line. Bell armature adjustment may be 
defective. 

Hearing bad. Weak battery at the receiving 
end or imperfect connections. Transmitter at 
sending end may be defective. Faulty receiver 
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Noises. Loose connections in line or battery 
circuit. Too much battery. Bent diaphram on 
receiver or particles of foreign substance on the 
magnets. 

Rings O K but cannot hear at either station. 
Imperfect receiver cord or broken wire in the in- 
strument circuit. 

Bell rings without cause. Swinging cross with 
foreign wires or jarring of instrument. 

In the early days of telephony it was considered 
that any kind of construction was good enough 
for telephone work, and as a consequence tele- 
phone installations were constantly out of order. 
Today the reverse is the case, the very best con- 
struction is none too good, and every possible re- 
quirement in construction and equipment is car- 
ried out to the smallest details. A very little con- 
sideration of the case is required to see how nec- 
essary this is. The telephone is one of the most 
sensitive electrical instruments known, and as it 
is so sensitive, the introduction of all foreign 
currents on the line, either by induction or leak- 
age must be guarded against. The telephone cur- 
rent as transmitted is a feeble current, and there- 
fore leakage or undue resistance must be avoided. 


Great care care should be taken to see that all 
contacts are bright, firm and clean. The auto- 
matic hook connections should make perfect con- 
tact and the hook spring should be powerful 
enough to bring the hook up to the proper po- 
sition each time. 

It is always safe to examine all connections 
when looking for trouble, especially those where 
wires are likely to become bent or twisted. The 
use of dry batteries is warranted by their cheap- 
nesa, ease of handling and the general satisfac- 
tion they are giving in this branch of electrical 
work. There are a number of good makes which 
will give good satisfaction for six months to a 
year, according to use, and at the end of that time 
should be replaced with a new cell. Wet batter- 
ies of the salammoniac type are as efficient as 
dry cells, but should be kept where breakage or 
freezing can do no harm, and the cells should be 
frequently inspected to avoid drying up and crys- 
talizations of zine. 

It will be found by experience that the best types 
of commercial receivers and transmitters seldom 
get out of order when carefully handled. ‘The 
most prolific trouble is loose connections. 


PATTERN MAKING FOR AMATEURS. 


F. W. PUTNAM. 


VIll. 


The next pattern to be described is for the base 
piece of a small jack screw, the design of which 
was made by J. M. Tate of the University of 
Minnesota. 

Fig. 47 shows a sectional view of the casting, 
and Fig. 48 the required pattern. It will be no- 
ticed that the top core print, J, is tapered, indi- 
cating that the pattern is solid and not a split pat- 
tern. Fig. 48 indicates this, the centre line be- 
ing added simply to show the parting line if a 
split pattern is used. 

If a solid pattern is made, only the core print, 
B, will be molded in the cope, all the rest of the 
pattern being in the nowel, the core setting verti- 
cally inthe mold. A piece of stock 54 in. square 
and 5} in. long is necessary for constructing this 
pattern if the grain of the wood is to run parallel 


Base Piece of Small Jack Screw. — Handy Appliances. 


to the long axis. Asa piece of stock of this size 
will be hard to obtain, the pattern may be made 
in the fololwing manner. 
in. square and 24 in. thick, planed on both sides 
until true parallel surfaces are obtained. 
these two pieces together and clamp carefully in 
a vise until the glue has become thoroughly hard. 
Mark a circle 54 in. diameter on one of the faces 
of this block and cut to as near this circle as_pos- 


Prepare two pieces 5} 


Glue 


sible with saw and chisel. 

Place the block on the screw centre and turn 
to the required shape and size, using templets to 
aid in obtaining the desired curves. 
prints are shown in Fig. 49 and are to be turned 
and fastened to the pattern as in previous exer- 


The core 


cises. 
The core box for the pattern is shown in Fig. 
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Fig. 50. 


Corre Box ror SMALL Jack. 
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50, a half core being used. It will be advisable 
to make this core box of six-pieces of stock, as 
indicated in the figure. A and Fare simply end 
pieces of stock. is to be laid out with com- 
passes, square and gauge and pared out with the 
gouge. D should be attached to the face plate 
and turned out with a round-nose chisel, using a 
templet to test the curves. Use a block 5} in. 
square and 2in. thick for this work, and make 
sure that the screws which fasten it to the face 
plate do not interfere with the turning. 
) MADE SEAMLESS OF STEEL 


WILL NEVER LEAK AND IS 
> INDESTRUCTIBLE < 


(\THE PATENT | 
\MLESS Seas 


“ECONOMIC/ /CAN” 


NOTE THE 
HERMETICAL 
SEAL. 


¥ 


NOT INUSE, THIS WILL 
HE BRUSHES AND PREVENT 
DAYANG UP OF THE CONTENTS) 









Fic. 52. Patrrern MAaKker’s Can. 


Fie 51. Pincu Dog. Fig. 53. 
When the block is finished, remove it from the 
face plate and cut it in halves, with the grain, us- 
ing the smoother half for the core box. 
There is one objection to the making of this 
patiern solid and using a vertical core, and that 
is the danger of the core breaking or crumbling 


away at X, Fig. 50 and dropping down into the 


bottom of the mold. If itis found on trial tha 
this does happen, a split pattern should be 
made, in which case the core print, B, Fig. 48 
will be straight instead of tapering. 

In this and in many of the following articles 
on pattern making will be shown cuts of various 
tools, appliances, etc., used by pattern makers and 
in the foundry. These cuts have been very kind- 
ly loaned me by the S. Obermayer 
Cincinnati, Ohio. 

Fig. 51 shows a Pinch Dog, referred to in my 
September article as being used for fastening two 
pieces of wood together for turning in a lathe. 


Company of 





Fig 54. Serr or Core Boxes. 


Fig. 52 shows the Economic Seamless Steel 


Can for shellac, paint, varnish, ete. The hermet- 


ical seal preserves brushes and contents. This 
can is made from smooth surface, cold rolled 


” 


‘‘ Sweedish ” steel, drawn seamless, in two parts. 
It commends itself at once to pattern and cabinet 
makers and all who use fine paints, varnish and 
shellac. 

Fig. 53 shows labor saving leather 
lets. 


pattern fil- 
This style of fillet is a great time and labor 


LEATHER Parrern FILigEEs. 


saver as the applying of it is accomplished with a 
single operation. It is not affected by heat, cold 
or moisture, any more than is the pattern. 

Fig. 54 shows a set of standard core boxes con- 
sisting of fourteen sizes and three lengths to each 
size. They are made of hard poplar and are in 
very common use. 
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HANDY HINTS FOR AMATEURS. 


Contributions are solicited for this department, and for each accepted article the sender will be given the 
choice of any one-subscription premium from our premium offers. 


BICYCLE FOOT POWER. 


W. C. HOUGHTON. 


Most boys have, or can obtain at a very small 
expense, a bicycle that has passed its usefulness 
assuch. If the frame, crank shaft, chain and 
rear wheel are in fair condition, it can be con- 
verted into a first-class foot-power for an emery 
wheel, a dynamo or any high speed machinery. 














First remove the front fork, wheel, etc., and 
cut off the top bar of the diamond close to the 
steering head. Cut away the lower bar close to 
the crank-hanger. Remove the rear tire and 
fasten some strips of lead all around the groove 
in the wood rim. These can be cut from old lead 
pipe. Take care to distribute the weight evenly 
all around. Next plane out along, thin strip of 
wood as wide as the rim and a little thicker in 
the middle than at the edges. Bend this around 
the rim and secure with small nails or screws. 
This is for the belt, which does not run properly 
in the groove. 

Next build a frame, as per thedrawing. No 
dimensions are given, as the size and proportion 
of the parts will vary according to the dimen- 


sions of the bicycle used. The drawing is, how- 








ever, made to a scale of lin. =1ft. The base 
board should be about 4 ft. long and 2 in. thick 
and about 15 or 16 in. wide. The supports, A, 
should be 2 in. x 4 in and put far enough apart to 
let the rear axle between them. The axle is to 
be fastened to blocks #. The supporting block, 
C, and saddle post, D, are sufficiently explained 
by the drawing. The saddle post should be rigidly 
braced from the base by braces, B. Braces should 
also be put at G, between the top of the diamond 
and the main supports, A. The saddle should be 
rigidly fastened in the post. This may be done 
by drilling a hole through the wood and the steel 
tube and driving in a large wire nail. The crank 
hanger may be fastened to the block, C, with thin 
steel straps put overit and screwed to the wood. 

Such a foot power as this this will easily drive 
an emery wheel 2000 or 2500 r. p. m. with mod- 
erate pedaling. 





NAIL AND SCREW CABINET. 
F. E. LINDSAY. 


The cabinet herein illustrated is designed to do 
away with the needless boxes of nails and screws 
which too often litter up the shelves and work- 
bench of a small shop. Room is valuable, and it 
also requires time to hunt through such a mass. 

This cabinet has three drawers, the upper 
one for brads and nails, the middle one for wood 
screws. It is designed to go either above or be- 
low the work bench in such a convenient position 
that it may be readily opened with one hand. If 
above the bench the case should be placed at such 
a height that the lower drawer can pass over tools 
lying on the bench without striking them. 

The drawers are made rather shallow, so that 
the smaller divisions may be readily reached. The 
boxes in the front row are each capable of hold- 
ing a full pound of wire brads, while the middle 
row is provided with smaller boxes for odd sizes 
and tacks. The back row holds large nails, which 
are less used than the smaller sizes. 
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The middle drawer has much smaller divisions 
on account of the smaller number of screws gen- 
erally in stock. The front row may be used for 
flat head iron and brass; the two adjoining boxes 
holding the same size screws and the middle row 
containing the same sizes in round head screws. 
The back row may be used for very large screws. 

The under or bottom drawer is to contain ma- 
chine screws of various sizes disposed to best ad- 
vantage. The front row may contain iron screws 
in flat and round heads, and the middle row the 
corresponding size in brass. The boxes in the 
rear can hold the large sizes, nuts and washers. 

In fitting the divisions glue them as well as 
nail, and see that they fit close to the bottom so 
that the smaller pices cannot slip underneath. 
Give the drawers two or three coats of shellac. 
The sides should be provided with } in. grooves 4 
in. deep, which slide on a rail of corresponding 
size fastened to the side of the case. This form 
of slide is easily made and works very smoothly. 

Anyone who has not possessed such a cabinet 
can hardly realize its great advantage. It is well 
worth the time spent on it, as will be granted by 
anyone making one. 
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NOTES ON WIRELESS TELEGRAPHY. 


L. T. KNIGHT. 


I. Nature of Wireless Telegraphy. 


Wireless telegraphy is the name given to the 
transmission of dots and dashes by means of 
waves set in the ether by powerful oscillating dis- 
charges. 

Ethral waves conveying perceptible light and 
heat have long been recognized, and these waves 
are known to have a velocity of propagation of 
about 180,000 miles per second, differing from 
one another only in their wave length and fre- 
quency. Violet light waves have a frequency of 
750 trillions, and the lowest perceptible heat 
wave is estimated at 160 trillions per second. 

With the discovery that an electric spark or 
discharge could produce disturbances ata dis- 
tance without a conducting medium, came the 
general acceptance of what has been styled the 
Hertzian wave, a new and distinctive wave, pos- 


sessing practically the same velocity as other 
etheral waves and likewise capable of reflection, 
deflection and refraction. 

Early experiments consisted merely of devis- 
ing apparatus for sending Hertzian waves into 
space and receiving the same at a distance. More 
recent experiments have been devoted to the ad- 
justment of wave lengths, with the intention of 
perfecting methods whereby messages can be sent 
to predetermined points speedily and without 
fear of interference. 

Since the velocity of all etheral waves is about 
the same it will be found that the length varies 
inversely with the frequency. In a_ recently 
published article on etheral waves, by a foreign 
scientist, was given such an admirable descrip- 
tion of the relation of the aerial wire and the 
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wave length, that the writer prefers to quote a 
paragraph or two, instead of setting forth the 
same matter in a less masterly way. 

“If a rod of steel be held firmly by one end 
and struck a sharp blow, it will vibrate at a fre- 
quency depending entirely on the length and oth- 
er physical properties of the rod. The period of 
this vibration will be the same in all parts of the 
rod:—the amplitude will vary from nothing at 
the held end to a maximum at the free end. Sim- 
ilarly, if a wire or other conductor having one end 
insulated and thus free to vibrate electrically, 
while the other end is held at a constant potential 
by earthing or other means, be struck an electric 
blow, electric oscillations will be set up in the 
wire, the freguency of which will depend entirely 
on the length and other properties of the wire, 
and the amplitude of this vibration (alternating 
potential) will vary from nothing at the earth end 
to a maximum at the free end. 

If the steel rod had been struck a number of 
light blows properly timed, the same amplitude 
of vibration could have been obtained as by the 


single heavy blow, but these light blows must be 
properly timed. From the oscillatary nature of 
the electric spark it is not practicable to strike 
one heavy blow and so get the vibratory or radi- 
ating effect. The frequency of the blows deliv- 
ered by it must be suited to the natural frequency 
of the wire. This accord of spark frequency with 
aerial wire is known as resonance. When perfect 
resonance is obtained the aerial wire vibrates 
freely and sets up an electrical wave in the ether 
which can be shown to be proportional to the 
length of the wire.” 

But in a simple installation, where one terminal 
of the spark gap is connected to one end of the 
aerial wire and the other terminal of the spark 
gap connected with the earth, the capacity of the 
aerial wire being small and likewise the quantity 
of oscillating electricity small, the oscillations are 
short lived and not likely to be effective at any 
distance. 

The value, therefore, of a closed circuit instal- 
lation presents itself, and this subject will be fully 
treated, together with diagrams, in future articles. 


CHEMICAL FIRE EXTINGUISHER. 


WILLIAM K. SLYKE. 


If there is any place where fire is likely to oc- 
cur it is in the amateur’s workshop, especially 
when he is experimenting with combustible 
chemicals, and if it should start from oil, naph- 
tha, benzine, tar, varnish and similar inflamma- 
bles, water has little or no effect. The Chemical 
Fire Extinguisher, however, makes short work of 
such fires. The stream from itis mainly water 
impregnated with a chemical gas. This gas is 
carried with the stream and has an effect on the 
fire independent of the actual stream itself. To 
make suchan extinguisher is not a hard task, the 
hardest part being the tank, which should have a 
capacity of about three gallons, although smaller 
ones can be made. The one here described is of 
this size, made from about No. 10 gauge copper 
plate and must stand at least 150 pounds pressure 
to the square inch, the stronger the better. The 
seam of the tank should be riveted and soldered, 
as should also the top and bottom. Tanks of the 


required size can be made up at any plumber’s 
supply shop. 

In addition there is also needed a 24 in. brass 
coupling and a brass plug to fit the coupling. The 
coupling should be cut in half with a back saw, 
as it is too long; the other half can be ased for 
another extingusher. In the centre of the top of 
the tank cut a hole large enough to admit the 
coupling snugly; have about 4 in. of the coup- 
ling on the outside so as tosolder it in the tank 
which will make a good strong job. 

Next, get a bottle capable of holding four fluid 
ounces of sulphuric acid. This bottle should be 
narrow enough so that after it is in the holder it 
will slip easily into the tank through the opening 
in the coupling. 

From the brass plug a holder must be suspended 
to hold the bottle. Cut a circle im brass , in. 
thick, a trifle larger than the bottom of the bottle. 
No dimensions can be given, as the bottles will 
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no doubt differ somewhat in size and shape. Then 
cut two strips of brass $ in. wide and 4 in. longer 
than the length of the bottle. This extra 4 in 
should be turned at right angles to allow the 
strips to be soldered to the round piece of brass. 
At the long end of these stripsand about} in. 
from the end, drill a4 in. hole. Solder these strips 
to the round piece of brass. Half way from the 
top of these strips solder another strip of brass 4 
in. wide, forming a circle of the same diameter 
as the bottom circle; this will keep the bottle 
from falling out. See Fig. 1. Make two more 
strips of brass4 in. wide and about 2} in. long, 
turn in } in. to allow a good soldering surface, as 
these ends are soldered to the under side of the 
plug. In the long ends of these two strips bore 
4 in. holes. A copper rivet is now passed through 
the hole in each of these strips, as shown in Fig. 
These should not be riveted too hard, as they are 
to act as a hinge, allowing the plug to be turned 
back so that the bottle can be inserted easily. 
Next, make a lead stopper for the bottle; this 
should fit very loosely, so that if the bottle were 
tipped neck down the stopper would easily fall 
out. 

On the side of the tank 1 in. from the top, drill 
a hole and insert a short piece of } in. brass tub- 
ing bent to form an elbow and soldered in place 
as in Fig. 1. Slip on a piece of 1 in. rubber hose 
about the length of the tank. This hose should 
be of good quality and strong enough to withstand 
the required pressure of about 80 or 90 pounds. 
An excellent way is to wind electric tape around 
the outside. To the free end of the hose attach a 
small nozzle with an jin. outlet. This hose 
should be fastened very sccurely to the tank and 
nozzle with several turns of copper or brass wire. 
The extinguisher is charged as follows: Fill the 
tank with water within four inches of the top, 
into the water dissolve 1} lbs. of bi-carbonate of 
soda, which can be procured at at any drug store. 
Fill the bottle with 4 fluid ounces of sulphuric 
acid, leave the neck of the bottle empty, insert 
the lead stopper and place the bottle in the hold- 
er; then insert the bottle and holder in the coup- 
ling in the top of tank and screw down tight. A 
leather washer should be placed on the plug. The 
plugs should be of the shape shown in the draw- 
ing. To the sides of the tank should be soldered 
ahandle for carrying and hanging up. There 


should also be a handle on the bottom of the tank- 

To operate the extinguisher it is only necessary 
to carry to the fire and turn it upside down, using 
the bottom handle to hold it and direct the stream, 
which will be very powerful. It will be seen 
that when the tank is turned upside down the 
plug will fall out of the bottle, thereby allowing the 
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acid to flow into the soda solution. As soon as 
the two liquids meet carbonic acid gas is gener- 
ated in quantity, forcing the water out of the noz- 
zle with great force; the water is also impreg- 
nated with this gas, which acts as a blanket to the 
flame. When inserting the bottle in the tank see 
that the neck of the bottle will be above the soda 
line. The bottle holder should, if convenient, be 
tin plated on the inside. The extinguisher 
should be charged and discharged at least once a 
year cleaning all the parts before recharging. The 
extinguisher should hang in a central location 
easy of access at all times. 





= the London Daily Mail has the following. Medical 
men and nurses abounded at the recent opening of the 
Medical Exhibition. One stall contained nothing but 
samples of a new aresthetic which bears the restful 
name of ‘‘somnoform’’, a liquid the boiling point of 
which is 23° below zero. The moment it comes in con- 
tact with air it becomes a gas. Its great virtue, from 
a medical point of view, is that breathing stops before 
the heart when it is administered. 
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With this issue we close the third year of publi- 
cation of this magazine. During this time many 
incidents have occurred to encourage us and 
which show that our work is meeting with full 
appreciation from our readers. The value of the 
magazine in both a practical and educational way 
is amply evidenced by the many letters we are 
constantly receiving, and which serve as a stimu- 
lus to further and better efforts in this direction. 
Our staff of contributors is being constantly en- 
larged, so that we can in the future present sub- 
jects of continued interest and value to the am- 
ateur worker. 

During the coming year we shall continue to 
present many topics relating to mechanics, elec- 
tricity, wood working, boat building, photography, 
as well as articles having special bearing on these 
subjects. The making of machines and instru- 
ments likely to be of service to the amateur will 
receive a prominent place. Constructive work 
for the junior department will also be given due 
prominence. Altogether we feel that our readers 
will find much which will be directly helpful and 


of value. Suggestions are desired and welcomed 


and will be utilized so far as itis possible to 


do so. 


One of the latest of our readers to receive the 
“ Amateur Lathe” writes: “It isa very fine ma- 
I expected a great deal of the lathe, but 


it far exceeded my expectations.” 


chine. 


Another ‘one 
writes: “I don’t see how you can offer such a 
fine lathe at the liberal terms upon which I re- 
ceived mine.” 

A turning lathe is such a necessary tool to 
amateur mechanics that those without them should 
consider the purchase of one at the earliest 
which their means will permit. For small work 


the “ Amat:+ur Lathe ” is just what is wanted. 


Volume III., bound in cloth, uniform with the 
two previous volumes, will be ready about Oct. 
20. Price $1.50, postpaid. The three volumes, 
bound in cloth, anda subscription forthe fourth 
year, will be given for $4.50. 


Consul Jackson, La Rochelle, France, reports: <A 
part of this consular district, principally in the south- 
ern section, has been invaded by immense numbers of * 
‘‘campagnols”’ or field mice (Arvicola agrestis). The 
presence of this diminutive pest has caused serious 
concern in the agricultural districts, for the powers of 
destruction possessed by one of the creatures are tre- 
mendous. It not only destroys large quantities of liv- 
ing vegetation in seeking its food, but lays away an 
ample stock for winter consumption. There is scarcely 
a living plant within its reach that is not eaten or de- 
stroyed by it. 

It has been calculated from experiments that each 
adult field mouse eats from two-thirds of an ounce to 1 
ounce of living plants a day, which means a consump- 
tion of from 16 to 24 poundsa year. It is estimated 
that the average number of field mice to be found uvon 
a hectare (2.47 acres) was 1,350. They consumed anu- 
ally at least 134 tons. It will be seen, then, that the 
anxiety among farmers is justified. The method used 
to destroy these pests which is considered most effica- 
cious is by a microbe which is deadly to rats and mice 
only, domesticated animals being immune to its influ- 
ence. This method of destruction has been recently 
commenced and carried out on a surface of 2,800 acres, 
and has proved to be able to accomplish the destruc- 
tion of the mice, while the game, fowl and other ani- 
mals of the farm were in no instance affected. 
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DESIGN FOR A LIGHT GASOLENE CAR. 


J. C. BROCKSMITH. M. E. 


Reprinted by Special Arrangement with the American Electrician. 


The crank shaft is shown in Fig. 9. This is preferably 
made from a solid open-hearth steel forging, the 
cranks being cutfrom the solid metal. Figs. 10 and 11 
show respectively the top and bottom halves of the 
crank case. These are intended to be cast in alumi- 
num alloy containing about 25 per cent zinc. The 
halves should be planed and carefully surfaced where 
they bolt together; this joint should be perfectly gas 
tight, and it is preferable not to use packing but to 
rely on the surfacing and the bolts for drawing the 
parts in close contact. 

Fig. 12 is a detail of the contact maker for use with 
jump spark ignition. A spark is required in each cyl- 
inder once in each revolution, and since the cranksare 
at 180° the contacts are also arranged 180° apart. The 
plate upon which the contacts are mounted is bored for 
and centered upon the main bearing boss. The plate 
may be made of aluminum or brass and only the sta- 
tionary contact need be insulated from it. That is to 
say, the spring blades are grounded on the engine 
frame, which is a necessary part of the scheme of con- 
nections. 

Fig 13 is adiagram of connections of the sparking 
apparatus. <A separate coil is required for each cylin- 
der. For spark coils and plugs the builder will do 
well to purchase standard articles. Also in regard to 
the carburettor, it is probable that more satisfactory 
results will be obtained from a ready-made article than 
from one of the home-made variety. 

Fig. 14 shows the details of the motor fly-wheel and 
clutch. The wheel is of cast iron and is to be turned 
all over, the inner surface of the rim to be finished toa 
15° taper and forms the female portion of the cone 
clutch. The male portion of the clutch is a disc of 
aluminum alloy faced with leather and riveted toa 
steel centre which is bored to fit the reduced end of 
the crank shaft. A spiral spring forces this disc into 
contact with the fly-wheel surface, so that the cones 
are always in'‘engagement except when the clutch pedal 
is depressed while changing from one gear combina- 
tion toanother. Thespring pressure thus applied is 
entirely self contained and does not produce any end 
thrust upon the motor or change gear bearings, due to 
the fact that the fly-wheel is covered by a cap which 
takes care of this thrust and at the same time forms a 
dust proof cover for the parts. In order to disengage 
the clutch the shaft carrying the male cone must have 
an endwise motion of about } in., which is allowed for 
in the jaw clutch that connects the motor shaft to the 

speed change gear. 


Fig. 15shows the speed change gear, with the top 
half of the case removed to make clear the arrange- 
ment of the gears and their operation. The driving 
shaft is round and has secured to it by means of pins 
four gears of different diameters. The driven shaft is 
square and has mounted upon it a spider carrying three 
gears of suitable diameters to mesh with the gears on 
the driving shaft. The spider may be slid endwise 
along its shaft so that any desired pairs of gearsmay 
be engaged. The drawing shows the gears engaged 
for the first forward speed, which gives the highest ra- 
tio of engine turns to rear wheel revolutions. The re- 
verse speed gives the same ratio as the first forward 
speed except that an idler gear is interposed between 
the driving and driven shaft, thus changing the airec- 
tion of rotation. The reverse gear is obtained by mov- 
ing the gears to the left of their position in the draw- 
ing, and the two other forward speeds are obtained by 
moving the spider to the right of its present position. 
The centre lines at the extreme right of the figure 
indicate the exact distances through which the 
shifter rod must be moved to get the various com- 
binations. The universal joint which transmits the 
motion to the rear axle gearand also in the brake 
drum are shown in this view. The accompanying ta- 
ble gives the data for gear ratios and sizes of gears for 
various combinations: 

Fig. 16 is atop view of the complete gear and case, 
showing thelength of arms for bolting to the frame 
work of the car, the shifter rod, brake drum, remova- 
ble cover and universal joint. Fig. 17is an end view 
of the gear case, which helps to make clear the posi- 
tion of the idler gear by means of which the reverse 
speed is obtained. It also shows the screw plug at the 
bottom of the case, through which the old oil may be 
drained off. The case should always be partly filled 
with a heavy oil and the gears and bearings are then 
lubricated automatically. The best practice indicates 
that all gears should be cut from machine steel, 
have theteeth rounded or beveled on the edges, and 
then case hardened. If for any reason this is impracl 
ticable, phosphor-bronze might be used, though it wil 
not, of course, wear as well. Cast iron is, of course, 
out of the question, as it is so brittle that the teeth 
would be likely to strip in changing speeds. 

Fig. 18 shows the construction ofthe rear axle and 
the bevel gear drive. The revolving portions of the 
axle are of 1f in. solid steel turned down to 1 inch at 
the hubs and keyed in. The differential gear is of 
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FIG, 2&. DETAIL OF BREAK PEDAL. 
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FIG. 26. DETAIL OF 
BREAK SHOE. 


-—— ae" ae 
FIG. 18. DETAILS OF REAR AXLE AND BEVEL GEAR. 
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FIG. 21. DETAIL OF 
om ie a FRONT AXLE REACH 


. 20. DETAIL OF FRONT AXLE. FITTING. 
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FIG. 12. DETAIL OF CONTACT MAKER. 


























P—e— 
































neceangmmcmenigs > osaniagil 











FIG. 19. DETAIL OF REAR 
AXLE SPRING CLIP AND 
REACH FITTING 
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FIG. 16. PLAN AND END VIEWS OF COMPLETE CHANGE GEAR CASE. FIG. 17. 
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FIG. 23. DETAIL OF CLUTCH FIG. 24. DLTAILOF CLUTCH 
RELEASE PEDAL. FORKED LEVER. 


standard construction and is, therefore, not detailed. The hubs 
may conveniently be of phosphor-bronze or steel. The gear case 
is intended to be cast of aluminum alloy containing 25 per cent 
zinc. The same is used for the engine crank case and the change 
gear case. The revolving portions of the axle are enclosed in a 1} 
in. steel tube which is fitted with phosphor bronze bushings at its 
extremities. It will benoted in this connection that only plain 
bearings are used all through the construction of the car. Fig. 19 
isa detail of the spring clip fftting for the rear axle. This consists 
of a steel casting which is bored to fit the axle tube and is clamped i 
thereto and to the spring by means of a pair of # in. ‘‘U”’ bolts. 

Fig. 20 shows the construction of the front axle and hubs. The 
axle consists of a length of 14 in. tube brazed into the forked steer- 
ing ends. The front hubs are the same as the rear ones with the 
exception, of course, that they are bored a running fit for +he axle 
instead of being keyed on. Further details of the axle ends can be 
obtained from Fig. 2. Fig. 21 shows the reach fitting for the front 
axle. This is bored to fit the front axle tube and the reach is in- 
tended to be a turning fit for the lower portion so that the running 
gear may adjust itself to any unevenness of theroad. The reaches 
consist of a pair of steel tubes, the location and length of which 
may be seen in Fig. 1. They have solid ends brazed in and a nut 
placed on the outside. 
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FIG, 22, DETAIL OF STEERING COLUMN. 
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Fig. 22 shows the construction of the steering col- 
umn. Thetubular portion is stationary and has at- 
tached to it near the top the spark and throttle levers; 
the centre rod turns with the hand wheel and operates 
the screw at the bottom. The screw is 1} in. outside 
diameterand has three threads witha pitch of one 
thread perinch. The proportions of the linkage are 
such that about one and one-half revolutions of the 
hand wheel are required to turn the front wheels from 
one extreme to the other. 

Figs 22 and 24 show respectively clutch, release pedal 
and the forked lever for disengaging the clutch. The 


. Ill. 


In this chapter we touch for the first time the do- 
main of special tool steels. The small hand tools 
treated in the first two chapters were all made of what 
iscommonly known as ordinary tool steel, which is 
technically termed a ‘‘ high carbon steel’’ and can be 
hardened in water or oil. 

Lathe tools, however, are usually made of a special 
self-hardening steel that will not bear water, but must 
be hardened in a current of air. The reason for this is 
that they are in general harder than a carbon steel 
and hold their edges better; in fact, some of them will 
hold their edge while red hut underthe chip. It is 
this quality which makes the new high-speed steels so 
valuable. With them the cutting speeds are material- 
ly increased, which lessens the cost of production. 

These steels are made by what is known as the Cru- 
cible method. For those unfamiliar with the process a 
short description will be given. It may be well to add 
that the structural steels are made by what is known 
as either the Open Hearth or the Bessemer process. In 
the former the steel is meltedin a large furnace and 
poured from there into large ingot moulds. In the 
Bessemer method the steel, after melting in a furnace, 
is poured into a huge barrel-shaped receptacle through 
which a current of air is forced. In this receptacle, 
called the converter, the chemical changes take place, 
after which the molten metal is poured into molds as 
above. These are the two methods mostly in use to- 
day for producing steel in large quantities. The pro- 
duct might generally be termed a mild steel. 

But the crucible steels are much more costly, owing 
to the greater cost of production. In the crucible pro- 
cess the materials used to make the steel are either 
bar iron, puddled iron or blister steel. The cru- 
cibles in which the steel is melted are made of clay or 
graphite, holding anywhere from 50 to 100 lbs. These 
crucibles are charged eold. The pieces of iron are 
vlaced in the crucible and thoroughly packed with 





latter has a pair of small rollers on the forked 


ends, which engage the grooved collar on the 
clutch shaft for drawing the cones apart. Fig. 
28 shows the brake pedal. This, as well as the 


clutch pedal, should preferably be a steel forg- 
ing. Fig. 20 shows the brake shoe, which may be 
a casting of alzine and is faced with leather for friction 
surface. This may be secured to the metal surface of 
the shoe by means of shellac and a considerable num- 
ber of wooden shoe pegs. The wear on this facing 
will probably be rapid but it can be easily and cheap- 
ly renewed. 


TOOL MAKING FOR AMATEURS. 


ROBERT GIBSON GRISWOLD. 


Special Tool Steels. 


charcoal, mixed with a little manganese, and occasion- 
ally a little ferryocyanide of potassium or common salt 
is mixed with it. The crucible is then covered and 
placed on the coals in a hot furnace. 

After a period of three hours the cover is lifted, the 
charge having melted by that time and the melter 
determines upon examining the condition of the charge, 
the duration ofthe ‘‘ killing’’ period, generally about 
45 minues. During this period the metal is becoming 
tranquil and is absorbing silicon from the walls of the 
crucible, the latter element preventing blow holes. At 
the proper time, determined bythe experience of the 
melter, the crucible is removed from the furnace and 
the molten charge skimmed of its slag, after which the 
metal is cast or ‘‘ teemed”’ by pouring into split ingot 
molds. 

These ingots are graded and converted into bars of 
various sizes. Owing tothe fact that pure materials 
are used in making up the charge, and that it is pro- 
tected from the sulphurous gases from the fuel, this 
crucible steel furnishes the finest grades for cutlery 
and machine tools. The Bessemer and open hearth 
steels are very much inferior to crucible steel, the lat- 
ter having a low percentage of phosphorous, low sul- 
phur, no iron oxide, less gases, high silicon and high 
carbon. 

The crucible steels are graded about as follows, the 
grades becoming better towards the bottom of the list: 

Die. Contains about .75 percent carbon, has little 
temper, is difficult to burn and welds easily. 

Set. Contains about .875 per.cent carbon, has little 
temper, easily welded and burns with difficulty. 

Chisel. Contains about 1.00 percent carbon, has a 
fair temper and is not readily burned. 

Spindle. Contains about 1.125 per cent. carbon, 
welds with difficuity, has hard temper and not very 
readily burned. 


Saw-file. Contains about 1.375 per cent carbon, hard 
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temper and welds with some difliculty. 

Razor. Contains about 1.5 per cent carbon, is very 
easily burned, has very hard temper and welds with 
extreme difficulty. 

The effect of different elements on steel will be of in- 
terest at this place: 

Carbon. Up to 1.5 per cent. increases tensile 
strength and raises the elastic limit; the welding pow- 
er and malleability are decreased. 

Silicon. Increased hardness, tensile strength and 
compression strength, homogenity and prevents blow- 
holes, but too much makes steel brittle. From 3 to 5 
per cent should be about the range. 

Sulphur causes hot shortness, that is, the metal is 
brittle when hot, both under the hammer and rolls. 

Arsenic. Same effect as sulphur. 

Phosphorous. Causes cold shorteness. It makes 
steel hard and liable to break, but increases the elas- 
tic limit and reduces elongation. 

Manganese. Prevents hot shortness and blow holes, 
removes or offsets the effect of sulphur; elongation, 
toughness and tensile strength are increased by its 
presence, but too much rendersthe steel brittle when 
cold, especially after quenching. 

Copper. Causes red shortness. 

Tin. Renders steel not forgable or ductile either 
while hot or cold. 

Tungsten. Renders steel very hard. 

While tempering was spoken of in the first article, it 
will be well to speak of the process of hardening and 
tempering more fully at this place. The combined 
processes of hardening and tempering steel give to 
it the necessary hardness combined with the requisite 
toughness. it takes more than mere hardness of cut- 
ting edge to make a good tool. A tool may be so hard 
that it will readily scratch glass and yet be totally un 
fit for turning even soft metals like lead and copper. 
This is due to fact that the process of hardening renders 
the steel very brittle, while the subsequent process of 
tempering reduces, or grades, the degree ot hardness 
and at the saine time imparts to the steel a certain de- 
gree of toughness, which property enables the tool to 
hold the hardened edge without cracking off readily. 

The tool, after forging to shape, is hardened by heat- 
ing to acherry red and plunging it into a bath of wa- 
ter, brine or oil, for a short distance above the cutting 
edge. The tool should be moved about in the cooling 
medium to prevent the clinging of steam or vapor bub- 
bles, which would cause soft spots. The portion of the 
tool above the surface of the bath will remain at a dull 
red heat for some little time. 

The hardened end is now quickly polished ona 
smooth surface by rubbing it witha strip of emery 
cloth glued to a flat stick. The heat inthe stock of 
of the tool will now begin to creep into the quenched 
hardened portion by conduction and increase its tem- 
perature. As this temperature increases, the oxides 
will begin to cover the polished surface in distinct 
bands or waves, advancing in a regular procession as 
given in the table of tempering colors in first chapter, 


pale yellow, straw yellow, brown yellow, light purple 
toa dark purple, and finally a blue. As the desired 
color reaches the cutting edge, the tool is suddenly 
plunged beneath the water or oil and constantly kept 
in motion. This fixes in the steel the definite degree 
of hardness determined by the color, and the process 
has rendered the steel tough enough to stand up to its 
work. The entire process requires practice and 
thoughtfulness more than anything else to render one 
proficient There are many tools that will not stand 
such treatment. The above, of course, applies only to 
carbon steels. The self hardening steels should never 
touch water while hot. They are peculiarly air hard- 
ening steels. 

One of the oldest and best carbon steels is the Jes- 
sop’s steel. It hardens at alow red heat. In forging 
do so at a full red heat, but be very careful not to over- 
heat, and avoid a strong blast. Heat uniformly, al- 
lowing time for the heat to reach the centre, and turn 
the tool in the fire so that one side will not be heated 
more than another. The fire should be of good size 
and free from sulphur. Do not try to forge steel at a 
dull heat. This should be used only at the finish. 
Stubb’s steel is probably well known in the form of 
drill rods. Its treatment is the same as that for car- 
bon steels. 

Under the head of self-hardening steels come the 
Mushet, Jessop’s Self-Hardening, Novo, Sanderson’s, 
H.S. H. and C. L. makes. The Taylor-White process 
and Special steels require special treatment, the meth- 
od being secret and sold only on shop rights. 

In the case of the self-hardening steels, they are 
forged at a full red heat. To harden they are gener- 
ally heated toa bright heat and setin a cool, dry 
place. They are never subjected to the action of wa- 
ter. The Jessop’s self-hardenihg steelis heated toa 
white heat for hardening, as it cannot be burned. As 
a matter of fact, each special steel is generally accom- 
panied by a label or card, giving directions for work- 
ing and treating. 

In the case of special formed cutter, large dies and 
taps and large hollow mills, the heating for tempering 
is generally done in hollow rings or between hot plates 
or some such method, to insure even, regular heat. 

Large tools should be ground on a wet wheel to pre- 
vent the heat drawing the temper. Especially is this 
true with lathe tools. Use as fine a wheel as possible 


for finishing the edge, which should be smooth and 
keen. 


In the newly invented apparatus for milking cows by 
electricity rubber hoods are attached to the udder of 
the cow. These hoods are connected with a vessel for 
receiving the milk by means of a rubber tube from 
which the air is exhausted by means of the electrical 
device. It is claimed that the cow ‘‘lets down’’ her 
milk more freely than when milked by hand. It is 
also claimed that absolute cleanliness of the milk may 
be secured when this method of milking is employed. 
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TWIST DRILLS; THEIR USES AND ABUSES. 


By Courtesey of the Cleveland Twist Drill Company. 


The advent of the now common twist drill marked a 
very important period in mechanical industry. It is, 
all things considered, the most efficient tool used by 
mechanics, as in no othcr tool is the cutting, surface so 
large in proportion tothe cross sectional area of the 
body or part which is its real support. 

By actual measurement of the cross section of the 
fluted part only 50 per centis left for effective work, 
yet it will bear more stress in proportion to its own 
strength than any tool, for the reason that it is sup- 
ported by the metal upor which it is operating, and is 
thus prevented from springing away from its duty. 
This support may be of two kinds; first that due to the 
wedge-like action of the point, and the second that de- 
rived from the small amount of concentricity which 
the drill has just behind the cutting edges, see Fig. 1. 


Fig.t. 





The latter, however, is of little importance, as ina 
large number of cases only one side of the drill gives 
any support to the cutting edges, as will be seen in 
paragraph under grinding of points. 

The.support given the drill in the instance first cited 
is of more importance and arises from the tendeney of 
either cutting edge to spring away from the cut, which 
in acorrectly ground drill is, of course, counterbal- 
anced by the opposite cutting edge having the same 
tendency, only in an opposite direction, so that with 
the feed pressure on the drill tending to force the 
cone shaped point into a cone shaped hole, the drill is 
held rigidly in a central position. 

A twist drill is a tool generally formed by milling or 
forging two equal and opposite spiral grooves upon a 
cylindrical piece of tool steel of such shape as to make 
a suitable cutting edge on its cone shaped end. 

Drills are not of the same diameter from end to end 
of the twist, but decrease in diameter from the point 
towards the shank by an amount varying from .00025 
to .0015 per inch in length, according tothe size or par- 
ticular use for which they are intended. This gives a 
longitudinal relief to the drill which is very essential 
in accurate drilling. 

Neither are they exactly round, as their diameter is 
eased away from a short distance behind the cutting 


edge back to the flute, asin Fig.1. The distance be- 
tween A and B is of full diameter and round, while 
from B to Citis eccentric or, more strictly, is a sur- 
face whose cross section is a spiral with its centre in 
the centre of the drill. This is called body clearance. 
The object of this isto give radial clearance to the 
drill and thereby reduce the friction between the drill 
and the walls of the hole. Without this body clear- 
ance more power would be required to turn it and in 
some cases enough heat would be generated to draw 
the temper in the drill to a degree which would unfit 
it for further use. 

To give the drills as much strength as possible the 
flutes decrease in depth toward the shank, that is the 
‘“web’’ between them gradually increases in thickness 
toward the shank; this is accomplished by gradually 
withdrawing the milling cutters as they approach the 
shank, and is called web increase. 


This operation alone would seriously impair the 





Ta 


chip room inthe tool, and to avoid this defect the spir- 
al is increased in pitch by an amount that, combined 
with the web increase, will preserve the correct and 
equal cross sectional area of the flute from point to 
shank. 

This is made plain by reference to Fig. 2in which the 
cutter Cis in position at the point of the drill with its 
path on line AB. As the blank is fed uniformly for- 
ward it revolves at a rate which is constantly diminish- 
ing, and asthe axis of the cutter remains ina fixed an- 
gular relation to the axis of the drill, it is obvious that 
the flute will be wider at the shank end than at the 
point, and at the completion of the groove the cutter 
will bein position shown by dotted lines; but as the 
cutter is gradually withdrawn in depth the combina- 
tion of these two movements retains the proper vol- 
ume of the flute for free egress of chips. 

With a special apparatus for making an autographic 
record or diagram of both the feed pressure and the 
torsional stress when forcing a drill through a piece 
of metal, we performed experiments which showed the 
most efficient form of point, manner of grinding, ete. 

We replaced the usual swing table of a drill press by 
a special hydraulic one arranged so that the exact 
feed pressure and torsional stress was measured and 
recorded by two Bristel Pressure Gages, the clock 
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The charts shown are from a 1} in. drill, running 66 drill it. 


Fig.3. Fig.4 Fig.5 
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steel one (the piece not being clamped down) shows 
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mechanisms of which were removed and aspring drum __ plainly where the lips caught and raised the piece, 
substituted by which the vertical movements of the giving several very quick jerks, a result which is ex- 
drill spindle revolved the charts. perienced very often when holding a piece by hand to 


revolutions a minute with a feed of .0075 in cast iron, These points indicate where the outer parts of the 
machinery steel and annealed tool steel. The concen- lips are generally broken, especially where lever feeds 
tric circle on feed pressure chart between lines reading are used, or the spring berween the parts taking 
10 and 20 represents the weight of table and ‘‘billet’’ thrustis considerable. This feature is very common 
drilled into. The lines marked 1 are cast iron and inthe drilling of the rivet holes in cylindrical shells 
show quite auniform curve, while the lines marked where the inside curvature greatly augments the ten- 
2.and 3 are respectively machinery steel and tool steel, dency of the drill to “‘ hog in.” 

and show more irregularity in the curves. The feed in this test was purposely kept down to 
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what may be termed fair practice in order to 
have the same grinding answer for all three 
holes. 
pointing toward the centre represents a distance 
of .05 inch in depth drilled on both charts. To 
find the actual feed pressure in pounds multiply 
the indicated pressure on chart by 20. To find 
the torsional stress in pounds at the periphery of 
the drill, multiply the indicated pressure op the 


The difference between the curved lines 


bat We found the shape of groove, the angle of 
Pete | point, the angle of spiral and the manner of grind- 

ing all affected the power needed to drill a given 
The thickness of web also affected the re- 
sult, but this is probably the most uniform feat- 
ure on the different makes of drills, and varies 
but slightly. 

A groove formed like Fig. 2 required the most 
power, while those like Figs. 4 and 5 gave the 
best results. A little study of Fig. 3 will show 
that the cutting edges are very poorly formed, 
SU RURUREREN especially toward the cutter where there is very 

L\\ little of the shape which will allow free curl to 
the chips. Fig. 4 represents a very free cutting 
bol | drill; the shape of the groove is such that the 
chip curls up to the full size of the groove and 

The general contours of the feed pressure curves for very little power is consumed in feeding it. The form 
tool steel are very much alike, showing a steady rise of the chip is very similar to an open string wound 
until the lips are cutting nearly full size, then drop- with ribbon steel, and somewhat resembles a cylinder 
ping slightly, due to the spiral helping to pull the drill in appearance, see Fig. 6. Fig 5 represents a form of 
in, then rising again steadily to a point abouta third point very desirable for several reasons and is the 
through the billet, due no doubt to the billet not being shape which we have adopted. It does not require 
annealed uniformly clear through. any morepower (in fact slightlo less) than the point 

The feed pressure diagrams fall off very rapidly as like Fig 4, and rolls a beautiful chip (see Fig. 17) of 
the point begins to come through, while the tension which each turn is slightly conical in shape, slightly 
diagrams for steel rise very abruptly; and the tool less in diameterthan that of Fig. 6, but they lie one 
within another so that the length of clipin drilling a 
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hole one inch deep is not a quarter as long as that 

made by a point like Fig. 4 drilling the same depth. 
Our tests with different angles of points showed that 

the feed pressure varied almost directly with the num- 


ber of degreesin the included angle of the point be- 
tween 110° and 136°. Different materials gave some- 
what different results, the variation being not so great 
in the harder materials. 
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ELEMENTARY MECHANICS. 
J. A. COOLIDGE. 
IX. Specific Gravity. 


We saw in our last chapter that every solid sub- 
' stance, when floating or immersed in a liquid. lost 
part or all of its weight, and that in bodies capable of 
floating, the shapes could be made such that additional 
weights could be carried. In this paper itis our pur- 
pose to study the buoyant effect of liquids on bodies 
that will sink, and to see whether this knowledge will 
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be of any practical value. In beginning we wish to 
find the exact relation between the buoyancy of the 
liquid and the substance immersed in it. 

EXPERIMENT XXIII. 

A cylindrical piece of curtain pole, 4 in. long and 2 
in. in diameter, with a hole 4 in. diameter bored in the 
centre of one end to within } inch of the other, 
will serve our purpose. Put enough lead shot or 
scraps of lead inthis hole to make the cylinder sink in 
water, fit a wooden plug in the open end and soak the 


whole cylinder in melted paraffine so that it shall not 
absorb water. Weigh it carefully, and with a pair of 
calipers get its diameter as accurately as possible. The 
volume of the cylinder, radius x radius x 3 1-7 x length 
we must next find. It should be needless to say that 
the radius is one-half of the diameter and that the vol- 
ume is equal to the base, radius x radius x3 1-7, multi- 
plied by the length. Next hang the cylinder by a 
thread and weigh it immersed ina jarof water. See 
Fig. 27. The buoyancy of the water is found by sub- 
tracting the weight in water from the weight in air. 
The weight of an equal volume of water is found by 
multiplying the volume expressed in cubic inches by 
.58. This will give the number of ounces of water dis- 
placed by the cylinder. When we compare this with 
the loss of weight just-found we see that they are 
the same, and if the experiment should be performed 
with some other liquid than water, the same principle 
will be found true; that is, that the amount of loss of 
a body in any liquid is equal to the weight of the dis- 
placed liquid. Thediscovery of this made Archimedes 
famous in history and the word, eureka, well known 
to all. The story of King Hiero and the crown that he 
feared was not true gold, and how Archimedes proved 
that the king had been deceived, is a tale of interest 
to old and young. 
EXPERIMENT XXIV. 

Having studied this principle we are now prepared 
to examine a number of different substances and to 
compare them. Get a piece of coal, of glass, marble, 
lead, iron, zine and, if possible, aluminum; weigh 
these in air and then in water, hanging them by a 
thread, as you did the cylinder in Fig. 27. The loss of 
each in water is equal tothe weight of the displaced 
water. Is it not a simple matter to compare each with 
the weight of the same volume of water and then with 
another substance? For instance, our marble weigh® 
8.1 ounces in air and 5.1 ounces in water, The loss is 3 
ounces, therefore three ounces is the weight of a body 
of water equal in volume to the marble. The ratio of 
the marble, 8.1, to the water, 3, gives us 2.7. We know 
that marble is 2.7 times as heavy as water. This ratio 
of a substance to the equal volume of water is called 
the specific gravity of that substance. Tet us find the 
specific gravity of coal, glass, lead, iron, zinc, alumi- 
num and others. and arrange as in the table below: 
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Substance Wt.inair. Wt. in water. Loss. Sp. Gr. 
Marble 8.1 5.1 3 2.7 
Coal 

Lead 


Of all the substances we have seen, gold is the heav- 
iest, having a specific gravity of over 19. Lead is 
heavier than iron, and aluminum is the lightest of all 
the metals. Many metals are seldom used in a pure 
state but are mixed with some other metal (or alloy) 


to make them harder, stronger, more brittle or 
more elastic. Gold coins are not of pure go!d but 


are mixed with copper to make them harder. The 
statement that gold is18 k, means that 18 parts are 
gold and 6 parts copper. It can be seen that one 
might tell the purity of a metal if one knew its specific 
gravity. 
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The finding of the specific gravity of woods and oth- 
er bodies that float gives a little more trouble, as the 
shapes are often irregular, and as the body floats we 
must adopt some other means of finding the weight of 
the displaced liquid. 

EXPERIMENT XXV. 

Given an irregular piece of wood; find the specific 
gravity. Weigh it first and callits weight W. Take 
a piece of stone and weigh that in air, calling the re- 
sult S, and in water, calling the result S’. Find the 
loss of the sinker. S—S’. Tie the stone to the piece of 
wood and weigh both in water, as seenin Fig. 28. 
From the sum of their weights in air take the weight 
of both tied together in water, and we have the loss of 
both. From this subtract the loss of the sinker, S—S’, 
and we have the lossof the wood. The weight of the 
wood divided by this loss will be the specific gravity 
of wood. This varies much for cifferent woods, being 
as low as .11 for porous cork, up to .8 and .9 for heavy 
oak woods and others. 

We must now find the specific giavity of liquids. Of 
the tests made for milk, vinegar, etc., the specific grav- 
ity forms a part. There are several ways of finding 


FIG. 29. 
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this, but we shallspeak of two only. A small bottle 
with a tightly fitting glass stopple with the exact 
amount of water it contains marked upon it, and with a 
brass weight that just balances the empty bottle can 
be bought. This is filled with a liquid and the weight 
of the liquid alone obtained at once. This weight di- 
vided by the figure on the bottle will give the specific 
gravity of the liquid. 
EXPERIMENT XXVI. 

Take a small bottle with a tightly fitting glass stop- 
ple and find its weight, B. Fill with water and weigh 
again, calling this T. T—B gives the weight of the 
water. Fill the bottle with another liquid and call 
this L. L—Bis the weight of the liquid in the bottle. 
Divide L by T—B andthe quotient will be the specific 
gravity of that liquid. 

EXPERIMENT XXVII. 

Take a cylindrical wooden rod } in. in diameter, 
flatten a lead bullet, or make a thick washer of lead 
and fasten to one end so that when placed in water it 
will float erect, as in Fig. 29. A very small elastic 
band, or thread, around it may be made to serve asa 
It should be covered with wax to prevent 
soaking in water. Place itin water, mark the depth it 
sinks, and call this Dw. Do the same in some other 
liquid, such as vinegar, oil, or a solution of blue vit- 
riol. Callthis depth Di. As a floating body displaces 
its own weight, the depths Dwand DI give amounts 
of water and the liquid that have the same weight. 
Suppose those figures were 7.2 in. in water, and 5.4 
in. in the liquid; then 5.4in. of this liquid equals 7.2 in. 
in water, and this liquid is as many times as heavy as 
water as 5.4 is contained in 7.2, or 1.33. Wesee that 
this liquid is 1.33 times as heavy as water. This 
wooden cylinder might be called a hydrometer, but 
those in actual use are made ofa glass tube witha 
bulb at the bottom and a scale on the tube. The dis- 
tance it sinks in water is usually marked 100 on the 
scale and this is Civided by the distance it sinks in 
other liquids. Many hydrometers are made to suit 
the needs of special operators and their uses are very 
simple. 


A LETTER TO YOUNG MEN. 
MICHAEL DAWES. 


‘“Wanted. Good, bright, intelligent American boys 
between sixteen and eighteen years old to learn the 
machinists trade; must have had a grammar school 
education or its equivalent. Apply to, etc.” 

Mr. Epiror:—This is the way I would advertise 
were I in need of boys to learn the machinist’s trade. 
Perhaps I can give you a better idea of what I wish to 
say by stating some of the difficulties frequently ex- 
perienced by manufacturing establishments in their 
efforts to obtain the right kind of boys, and if these 
few cold facts are brought to the attention of the fath- 
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ers through such a medium as I find AMATEUR WoRK 
to be, it may be of advantage to some boy who hopes 
to better his condition. In parenthesis let me say that 
if the fathers only knew what wholesome, fascinating 
and interesting subjects, for both boys and men of a 
mechanical turn of mind, could be found within its 
covers, they would invest a dollar with you for a 
year’s subscription. The result would be to encour- 
age them to do something for themselves. I could 
continue writing commendatory things about your 
magazine, but the more I might write the further away 
I would be from what I started out to do, and that is 
to state how hard it is to get the right kinds of boys 
for trades; boys that will eventually develop into good 
men, masters of their chosen trade and capable of tak- 
ing the positions of foremen, etc. 

The man in charge of the apprentices is notified that 
an applicant is waiting. He finds a mother or a father 
with the son, and soon getting right down to business 
the questioning begins. The terms and conditions un- 
der which boys are taken having first been stated, 
‘““Why do you want to become a machinist ?”’ ‘* Have 
you ever worked anywhere?’ ‘‘At what?’’ A glance 
at the boy’s hands discloses that the fingers and 
thumbs are brown or yellowon the tips. ‘‘Do you 
smoke cigarettes?’’ An affirmative reply is given, the 
only answer that could honestly be made. This appli- 
cant isthen told that, no matter how well qualified he 
was educationally, or how excellent his references 
might be, he would not be accepted, the interview 
ends, the disappointed parents leave, casting reproaches 
on the boy. ‘There, Johnnie! I wanted you to stop 
cigarette smoking, and that was the first thing the 
man inquired abuut.’’ Too often the case. 

Perhaps the next boy who applies does not use tobac- 
co or liquors. Ile, also, is accompanied by a hopeful 
parent and hasa school pin conspicuously displayed 
on his coat or vest. Yes, he graduated from the gram- 
mar schoool or went to the eighth grade. ‘‘Do you 
understand fractions, decimals and proportion?” 
‘* Yes, sir.’? And yet the boy is rejected. Why? Sim- 
ply because, on examination, it is found that he can- 
not find the sum of a fraction and a decimal, nor can 
he convert afraction into a decimal or vice versa. 

Note that nothing is asked is as to his knowledge of 
grammar, geography or history; just a few simple 
questions in arithmetic. Ifthe boy appears to be em- 
barrassed he is given questions leading up to what is 
required, or he is left entirely by himself with paper, 
pencil and questions, and when he has had ample 
time in which to answer the questions he is again in- 
terrogated. Yet he fails, and what is his excuse? ‘I 
knew it at school.’’ I say, ‘‘No, he did not.’’ To il- 
lustrate: Ask that boy what is the sum of two and 
two; without hesitation he gives the correct answer. 
‘“*Then you learned that at school?’ ‘‘ Yes, sir.’’ 
Showing conclusively that what was learned was re- 
membered. And this condition is found too frequent- 
ly. Good, bright appearing boys apply and are re- 
jected because they do not possess a thorough knowl- 





edge of common school arithmetic. 

If the parents and the boy could only be impressed 
with the importance of this matter, the boy would not 
seek an opportunity to learn a trade without prepara- 
tion, and I use the term generally now, as such knowl- 
edge is as necessary and applies as forcibly to the pat- 
tern maker's cr the moulder’s trade as it does to the 
machinists. Boys of sixteen, seventeen and eighteen 
years of age, and yet unable to solve simple problems 
from a common schoo! arithmetic! Do they think a 
manufacturer has time to teach them arithmetic? If 
so they are greatly mistaken. Ifwe are going to turn 
out young men who, after completing their apprentice- 
ship are able to do the better grades of work as well as 
being capable of directing the work of others, we must 
insist upon their having a reasonable amount of edu- 
cation to begin with. The manufacturer of today has 
but little use for a boy of easy morals; itis the up- 
right, manly, clean boy he is looking for. The posi- 
tions now filled by the heads of different departments 
will eventually be filled by the capable and intelligent 
boys of today. The boy who frequents dance halls, 
billiard saloons, low theatres. or is addicted to the 
cigarette habit, need never expect to be chosen for any 
position of trust. We do not care to have him around. 

He is not the boy wanted. 


JOINTS IN WOODWORKING. 
FRANCIS L. BAIN. 
III. Mortise and Tenon and Dowelled Joints. 


The style of joint to be used in door, sash and blind 
work and other work of asimilar nature depends 
largely upon two factors, namely: thickness of ma- 
tcrial to be used, and purpose for which the completed 
work is to be used. For instance, if the stiles and 
rails of a heavy door were 1% in. thick the use of dow- 
els as the only means of joining would not be practi- 
cal, as the unusually heavy strain and the constant 
moving of the door would eventually dislodge or weak- 
en the dowels. On the other hand, if the frame for 
the door of a bookcase or wardrobe is being made, ma- 


_ple dowels are usually amply sufficient if properly 


glued in place, asthe stock is so much thinner and 
lighter, thus relieving a great deal of the strain previ- 
ously referred to. 

In connection with the purposes for which the com- 
pleted work is to be used, a good argument in favor of 
mortise and tenon joints can bederived from the con- 
sideration of a window frame with the constant jars and 
moving which many of them have. In this case the 
dowels would almost certainly become dislodged by 
the vibration, while the mortise and tenons would 
weaken very little, if at all. Dowels are, however, 
very commonly used in connection with this joint, be- 
ing driven right through it from one side of the stock 
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From many true and tried suggestions concerning 
the two varieties of joints above referred to the follow- 
ing have been chosen as the most practicable and val- 
uable: 

Referring to Fig. 1. The distance a should never be 
less than the thickness of the stock b, as a lesser dis- 
tance would weaken the stock at that point and per- 
haps cause a breaking out of the dowel later, or at 
least a fraction of the stock near the dowel. 

A dowel should be inserted into each of the pieces it 
joins at a distance equal to at least twice its diameter, 
whenever possible. 
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The thickness of the tenon in a mortise and tenon 
joint should usually be one-third that of the stock 
from which it is formed, and the mortise should, of 
course, be a corresponding width. The shoulders of 
the tenon, properly made, should be exactly square 
across as shown at B, Fig. 2, but many amateurs find 
‘*chiselling to a line ’’ rather irksome, and for the ben- 
efit of such a very slight concave is allowable, as shown 
at A, Fig. 2. 

Unless joints are intentionally made to be taken 
taken apart, asin the case of halves of patterns, they 
should be thoroughly glued, as this adds 60 per cent. 
to the strength of the joint. Mortises and tenons 
should also be carefully glued, unless there is some 
reason for putting together without the gluing. 

The next chapter will deal with the halved and dove- 
tail halved joints. 


It has been demonstrated that ground ivy and mus- 
tard can be destroyed through sprinkling with a solu- 
tion of copperas (sulphate of iron), and that cereals 
are not injured by it. 


ELECTRIC ALARM FOR CLOCK. 


E. A. WHITE. 


It will undoubtedly interest some of the readers of 
this magazine to know how to arrange an alarm clock 
so that it will close an electric circuit at the time at 


- which the alarm is set to ring, and by this means 


sounding an electric bell in place of the alarm on the 
clock. A piece of pure copper wire of No. 14 or 16 
gauge, about 4 in. long, and a piece of adhesive tape 
about 2 in. long are required, as well as a dry battery 
and common electric bell. Unscrew thering i from the 
top of the clock and removethe gong, then replace the 
ring. Wind the piece of copper wire g two or three 
turns around the post, after covering the latter with 
adhesive tape, and twist the ends together so asto hold 
the wire and tape securely. Bend one or the free ends 
into a hook, to which attach a wire from the battery, 


‘and bend the other free end in the opposite direction 


so that it will engage the hammer that strikes the 
gong when the hammer moves. 

















If the clock is to stand on ashelf, connection is made 
from the switch fto the cleck itself by placing the 
clock on a piece of sheet tin or brass to which the wire 
d is fastened, or bv fastening this wire to the ring i at 
the top of the clock. 

Put the battery and bell ina convenient place, and 
if the arrangement is to wake one up in the morning 
the switch f should be placed on the wall within reach 
of the bed. The writer has a nail driven in the wall 
near the bed on which the clock is hung by the small 
ring on the upper part of the back b and around which 
the wire dis wound. This makes contact with the 
clock itself, and when the clock is to be wound up it is 
only necessary to unhook the wire e and take the clock 
off the nailj. The switch f is placed beside the clock. 
The writer also has a switch placed on the wall beside 
to the other, a process which practically insures a 
double amount of strength at the joint. 
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the switch f so that by reaching out ot bed and turning 
the switch the electric light in the room is turned on. 
The face of the clock can then be seen, being so near 
the bed. 

The connections are as follows: One pole of the bat- 
tery ais connected by the wire b with the bell c and 
another wire k connects the bell with the switch f; the 
end of the wire d from this switch is then made in the 
shape of a hook and can be easily hooked and un- 
hooked to the wire g on the clock. The other pole of 
the battery ais connected to the ring i on the top of 
the clock, to the nail f on the wall or to the piece of 
tin on the shelf, according to the method followed in 
making connection with the metal part of the clock. 

We will now suppose that it is desired to ring the 
bell at six o’clock. The alarm and time springs of the 
clock are wound up, the alarm hand set at the figure 6 
and the switch f closed. When it is six o’clock the 
trigger, or hammer h, on the clock will spring forward 
and stay against the wire g, held by the alarm spring 
of the clock. This makes contact from the metal part 
of the clock to the wire g through the hammer h. 

The circuit is thus completed and the bell will ring 
until the switch f is opened. Toset the clock to ring 
again the hammer h/ is pulled back (it will not stay un- 
til about half an hour after the alarm has gone off) out 
of contact with the wire g and the switch f closed. Oth- 
er apparatus instead of the bell may be Operated at a 
certain time by means of the clock, by substituting 
that apparatus in place of the bell. The writer has 
used this arrangement fora long time to ring a bell 
and awaken him in the morning. 


CORRESPONDENCE. 


No. 84. CuicaGgo, ILu., Sept., 1904. 

In several published description of receiving instru- 
ments for wireless outfits, one side of the coherer goes 
to the aerial wire and the other side to the earth. One 
side of the sensitive relay goesto the hammer of the 
decoherer, which also connects by contact point to the 
ground side of the coherer. When the relay operates, 
the heavy battery works the sounder and at the same 
time the same battery shunts through the windings of 
the decoherer and operates that simultaneously. Now, 
in view of these conditions, I do not see how one can 
get anything else than ‘‘ dots’’, for just as soon as the 
decoherer operates the relay opens and the sounder 
stops, and just as soon as the relay operates the deco- 
herer works simultaneously with the sounder. Please 
tell me how such a system gives dots and dashes. I 
enclose sketch. J.R. B. 


The circuit described is similar to several systems, 
among which is the Slaby-Arco, which is quite popu- 
lar on both continents. The decoherer is a high-fre- 
quency hammer,as speedy as the quickest small vi- 
brating bell mechanism. The stroke is adjustable. 


The magnets of the Morse sounder and the decoherer 
are connected in parallel and are wound to the same 
resistance. 

The decoherer givesa sharp blow against the co- 
herer, and the weak relay-coherer battery circuit is 
broken just before the blow is made upon the coherer. 

When the resistance of the coherer filings is broken 
down the weak battery is permitted to operate the re- 
lay, which in turn closes a local and stronger battery 
through the sounder and decoherer at the same time. 
When this is done the decoherer armature is drawn 
down, but in so doing the weak relay battery is opened 
off of the decoherer hammer, the relay flies back, and 
the decoherer and sounder, because of the break in 
circuit at the relay contact, return to their normal po- 
sition, and it is this upward stroke of the decoherer 
which restores the coherer to its high resistance. The 
electrical energy radiating from the sending aerialinthe 
form of etheral waves is collected on the receiving wire 
in the form of an alternating potential and conveyed to 
the coherer. When this tension affects the coherer, 
the relay operates as described. The sounder and de- 
coherer armatures start at thesame time, and if the 
wave represents only a dot the sounder armature 
returns shortly after the decoherer acts. But 
while the decoherer is quick, the armature of the 
sounder is rendered sluggish by mechanical adjust- 
ments, which can be readily varied to suit, and when 
the series or train of interruptions representing a dash 
is being received the decoherer performs its function 
and springs back and forth many times before the 
sluggish armature ofthe sounder can rise. This fea- 
ture presents itself most clearly in the operation of any 
inking device used in connection with the recording 
instruments.” 


TRADE NOTES. 
DRILL WITH ADJUSTABLE TENSION. 





Of allthe automatic hand drills in the market up to 
the present time there has never been one that has 
been entirely satisfactory for general use. The trouble 
has been that no one strength of spring in these tools 
would be satisfactory in both soft and hard woods, or 
for the large and small drills furnished with the tool. 
The best that could be done was to use a spring of av 
erage strength. , 
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(ANKEE” 
__ AUTOMATIC DRILL_No 


44 |i 





ROS MFG CC 
PHILADA.PA.U.S.A. 


Inthe new drill, No. 44, manufactured by North 
Bros. M’fg. Co. Philadelphia, Pa., this difficulty has 
been overcome by a device to adjust the tension of 
spring, making it weaker or stronger. 


The spring is 
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held at desired tension by asmall bolt or lock which 
engages in the cap and is operated by a small knob on 
side of handle. 

To adjust the spring pull down the bolt on side of 
handle, turn the cap on end of handle to the right for 
heavier tension for hard wood or larger driils, or to 
the left for soft woods or smaller drills. Turn cap, to 
hold it from turning while using the tool. 

To open magazine in handle containing the drill 
points, hold the drill with the chuck end up, and 
unscrew nut above handle, and all the drill points 
will be in sight, thus enabling the user to quickly 
select and remove drill point required. To insert 
the drill points, hold the drill with chuck end up, 
turning sleeve on same to right as far as it will go. In- 
sert drill point so that it catches at the bottom of 
chuck and will not turn, then turn sleeve to left until 
drill point is held solid. 

The tool is nickel plated and finely finished, the 
materials and workmanship throughout being of the 
of the best. 


. = 


JOINTERS AND BUZZ PLANERS. 


The accompanying cut illustrates the latest im- 
proved new pattern machine, manufactured by the 
American Woodworking Machinery Co. It has been 
made heavier and stronger, and with the improve- 
ments is the best machines of its class on the market. 


—e 


Built to work 8, 12, 16, 24 and 30 in. wide, the adjust- 
ments, solidity and advantages of construction of 
this planer enable a wide range of work to be done 
upon it, such as squaring, smoothing, taking out of 
wind, glue jointing, bevelling, chamfering, rabbeting, 
moulding, tenoning, etc. It will ‘also stick curved 
mouldings, such as casing heads, special inside finish 
mouldings, etc., which have heretofore been done by 
hand. 

There are no links, wedges, pin joints or eccentrics 
under the table to get out of adjustment or wear slack ; 
by putting the frame on three legs it is impossible 
to strain or twist it by bolting down or by the settling 
of the floor. By means of the large hand wheel at the 
right the working table can be moved instantly either 
way without requiring the operator to change his po- 
sition in the least. The design and method of fitting 
up is such that the tables must be true and remain so, 
and they cannot twist, rock, strain or be displaced, no 
matter how uneven the foundations on which they are 
placed. 


i 





The several salesrooms of the company are as fol- 
lows: 136 Liberty Street, New York City; 43-45 So. 
Canal Street, Chicago, I1l.; Hennen Building, New Or- 
leans, La., and 145 Oliver Street, Boston, Mass. 

The new moters and dynamos of Kendrick & Davis, 
Lebanon, N. H., are fine machines. 













AMATEUR WORK 


PATTERN MAKERS’ LATHES 
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Clement Pattern Makers’ Lathe. 











Clement Pattern Makers’ Lathe with Compound Rest, Graduated Swivelling Head Stock and Set-over Tail Stock for Taper Work. 


For full detail information, catalogues and prices, address* 


American Wood Working Machinery Co., 





New Orleans Chicago Boston New York 
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BROWN & SHARPE MFG. CO. 


Providence, R.I., U. S.A. 


When selecting RULES 
be sure they are stamped 


“B. & S. Mfg. Co.” 
It is a guarantee of QUALITY 


that has stood the test for more 
than 50 Years and 
has made our rules 













the recognized 


STANDARDS 


for 


ACCURACY 


Leading Hard- 
ware Dealers 
carry a complete 
line of these rules 
in stock. 


: = €.*8 


Ask your dealer for Catalogue 
No. 105, or we will mail it to any 




















addresy. 
q 
The “* Amateur ” Bench Lathe 
No. Il. No. 2. 
24 inch bed. 36 inch bed. 
13 in. between 25 in. between 
centers. centers. 


Given for 15 
New Subscribers. 


Given for 12 
New Subscribers. 





A little work will secure one of these lathes FREE. Try it. 
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F. E. REED CO., Worcester, Mass. 





Large numbers of REED ENGINE LATHES are used in schools 
Over 10.000 REED Engine Lathes, 10”, 12”, 14” and 16” swing have been sold. 


They are practical, perfected 
and popular. 


F. E. REED CO. 
manufactures Engine Lathes, 
Screw Foot Lathes, Plain Foot 
Lathes, Hand Lathes, Wood 
Turning Lathes, Chucking 
Lathes, Stud Lathes, Facing 
Lathes, Forming Lathes, Gun 
Barrel Machines, Spindle Drill- 
ing Machines, Rack Cutters, 
Scrapers Benches, Slide Rests, 
Planer Centers and Special 
Machines. 








The illustration shows the 
12” Engine Lathe made by 


























A FEW SPECIALTIE 


OF INTEREST TO 
AMATEUR ELECTRICIANS 





Magnet Wire, by the ounce or pound; write for prices, 


enclosing stamp and stating amount desired. 





Condensers, | M. F. The right size for | and 2-inch 
spark coils, $1.50 


We sell tin foil and wax paper in sheets. 





Resistance Coils, Little Shocking Coils, 





60 cents. 


Telephone Transmitters, 


Telephone Receivers, 





$1. 00 
Also telephone parts for sale, such as automatic hooks, 
carbon buttons, diaphragms and coils. 


New Vibrator for Spark Coils, $1.00 postpaid 

The best vibrator we are able to make, regardless of 
Perfect contacts. Nickel 
finish. Willi improve the ‘spark of any coil. 


price. Accurate adjustments. 


Dy namo, an original type of denen, ‘which: will fernish 


plenty of current for laboratory purposes. If you have fa- 
cilities for setting up a few good castings and winding same, 
here is a chance to get the castings cheaper than the models 
alone would cost you. If you are interested in small dyna- 
mos this offer should be looked into. The castings are 
well designed and do not require much machine work. 


Send stamp with request for further information. 





Our new catalogue now in press. It makes no difference who you are or where you live or how 
many other electrical catalogues you may have, you need ours. It will be sent to any address on 


receipt of stamp. Write for it today. 


NEW.ENGLAND COIL WINDING @O., ATLANTIC, MASS. 


SPARK COIL MAKERS. 
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DEER! MOOSE ! 


Hunting in the Maine Woods has Commenced. 


Large Game in Plenty 
Sport Everywhere for the Hunter 


Through Car Service to the Border of the Maine Forests 
Within a Few Miles of Maine’s Vast Hunting Region 
via 


BOSTON & MAINE RAILROAD 4x2 CONNECTIONS. 


Send two cents to the General Passenger Department, Boston & Maine Railroad, Boston, 
for their illustrated descriptive booklet telling all about the hunting regions of Maine, North= 
ern New England and Canada. Accompanying, free, will be mailed a condensed booklet 
containing the Fish and Game Laws of these sections. 





The newest, cleverest and most satisfactory in use, and the first 
to be offered at so reasonable a price that every Sg nr mechanic 
could buy tools of their quality and character. Other tools are very 


oe tools, but, ‘‘ Yankee” Tools are better. Sold by leading dealers 
n tools and hardware. Ask dealer to see them. 





UTICA TOOLS 


Lead the World. All 

others imitate us. 
Why ? 

Send for Plyer Section of the “ Green Book” 


of Hardware Specialties. 





UTICA DROP FORGE & TOOL CO. 


Mfrs. of Nippers and Plyers. 
SMITH & HEMENWAY CORP. 
Mfrs. of Cutlery and Hardware Specialties. 


296 Broadway, NEW YORK CITY. 
oS ED © GD © GHD © CEE © GED © 





Reciprocating Drill No. 50. 
Our “ Yankee Tool Book” tells all about them. 
Sent free on request by 


NORTH BROS: MFG. CO., - Philadelphia, Pa, 
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OUR NO. 30: ONLY $4.00 LIST PRICE 








Black Walnut Case of 
RULES 
containes rules as follows: , 
J, 2, 3, 4, 6, 9 and 12 inch,’ | 

4 inch narrow, and centre SAWYER TOOL MFG CO.FITCHBURG MASS,US.A. i 
gauge all tempered. on request, 


SAWYER TOOL MFG. CO., 82 Winter St., Fitchburg, Mass. 





‘ Our 54 Page 
Og CATALOCUE 


sent, postpaid, 











The Problem 
of Perpetual Motion 


Can only be solved 
By using FRASSE’S Accurate Gears, 


Spurs, Mitres, Pinions, Bevels, etc. 


List EF mailed free. 
FRASE Co. 38 Cortlandt St., New York. 
THE LATHE [fe'parateutsais 
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A. L. BEMIS 








Foot Power Engine Lathe with Plain Rest and Power Cross Feed Manufacturer of 
The lathe is furnished complete with either Plain or Compound Rest, 


Indspendent Friction Feed, Face Plate, Full Set of Screw Cutting Gears 
Steady Rest and Wrenches. Improved Taper Attachment can also be MAN UA L TRAI N I NG BENC H ES, 
furnished when desired. at extra cost. 


Send 4 cents for Catalogue S Covering our Full Line. TABLES, ETC. 
W.C. YOUNG [IFG. COMPANY, 
WORCESTER, MASS 


5 Cypress Street Worcester, Mass. 





SEND FOR CATALOGUE 
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CARPENTERS’ 
TOOLS 
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§HBox-wood and Ivory Rules 
P Architects, Caliper, Bound, 


BAZig-zag and Shrinkage Rules 





i Board, Log and Wood Measure: 
Plumbs and Levels Level Sights 
Masons and Machinests’ Levels 


T Bevels and Try Squares} 


Mitre Squares Marking Guages 
“Bed Rock” Planes 

Block, Smooth, Jack, Jointer, 
Fore, Rabbet and Circular Planes 
Tonguing and Grooving Planes" 
Dado, Beading, Core-box and 
Universal Planes Scrapers 
Spoke Shaves Trammel Points 
Counter-sinks Cornering Tools 
Clapboard Guages Awls 
Mallets Tack Hammers 

Saw and Plane Handles 


Mitre Boxes 


“BED ROCK.” 
PLANES 





In the “ BED ROCK” plane we have perfected a design which allows a com- 
bination of the utmost solidity and rigidity, together with a wide range of adjustments. 
The entire bottom surface of the frog is in contact with the plane body, thus giving! 
The hee 
of the plane iron rests on the frog. The bevel is the only part of the plane iron no; 
so supported. These features prevent any possibility of the plane iron or frog jump- 
Any possibility of side shifting of the frog 
is overcome by means of a tongue on the bottom side of the frog and a groove in the 
The tongue and groove conform to each other and thus prevent side 
shifting of the frog, and also insures that the frog moves at a true right angle when 


the plane iron the same solid bedding as if resting on the plane body itself. 


ing or springing up or down when in use. 


plane body. 


adjusted. These points will commend themselves to all mechanics. 
Ask to see the ‘‘ BED ROCK ” plane and examine it for yourself, 
and test our statements by the article as you find it. 


Furnished with 
Corrugated Bot- 
toms without ad- 
ditional expense 
if so ordered. 

If your dealer 
does not have 
them, send for a 








descriptive circu- 
lar and prices. 
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SEND FOR 
CATALOGUE 




















STANLEY RULE & LEVEL CO. 


Works and General Office, NEW BRITAIN, CONN. 
New York Office and Export Dept., 107 Chambers Street. 
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CLARK & SMITH 


Dealers in 


. FOREIGN AND DOMESTIC 


LUIIBER ann VENEERS 


A Large Stock of 
Mahogany, White and Spanish Cedar, Teak, Pine, Oak, White 
and Brown Ash. Special attention given to furnishing stock 
for “Sloyd” work, Canoe, Boat and Yacht Lumber a Spec- 
ialty. Write for prices. 
Mail Orders Receive Prompt Attention 


231 Medford St. Boston. 
F. L. GOLDSMITH 


Dealer in 


ALL KINDS OF FOREIGN AND DOMESTIC 


Woods and Lumber 


Job Planing, Circular Sawing, Band Sawing and Turning 


SPECIAL DESIGNS MILLED OUT TO ORDER 


Charlestown pistrict - 








Estimates Cheerfully Furnished 


19 and 21 Chardon St. - 
YARD AT EAST CAMBRIDGE 





Boston, Mass 


SKINNER 
INDEPENDENT 


LATHE CHUCK 


.” 1901 Pattern” 
| Just the chuck for 
}) Amateurs small lathe. 

A 6x9 catalog sent 


on receipt of request. 
NEW YORK OFFICE 
94 Reade St. 


THE SKINNER CKUCK CO., New Britain, Conn. 


MARSTON’S 


Patent Hand, Foot 
and Steam Power 


Wood Working 
Machinery. . . 


J, M. MARSTON & CO, 
241 Ruggles St. 
Boston, Mass. 


London Agts, Chas. Churchill & Co. 
15 Leonard St. LONDON, E. C. 











a@¢ 
The 7” SHAPER 
The BEST THING OUT for 
Manual Training Schools, 
Model Makers, 

and all kinds of light work. 
Has micrometer adjustment 
on Both Screws. 
Accurate in ALL its details. 


It is small, but it 
Wins every time. 


L. E. RHODES, Hartford, Conn. 





MORRIL’S 
MORAL 


‘For Good Work use GOOD TOOLS” 
MORRIL/’S Saw Sets, Punches, Bench 
Stops are the BEST 


CHAS. MORRIL, 277 Broadway, New York 








KOLESCH & Co 


138 Fulton St. NEW YORK. 
Importers and Dealers in 


DRAWING MATERIALS 
Agents for KERN G Co’s. 


Celebrated Swiss Drawing Instruments, 
Drawing Tables and Boards, T Squares, 
Triangles, Scales, Drawing Paper and 
cloth, rules, Special Discount to Students. 








Ohe Forstner Bit 
“Qnce Tried Always Used.” 





AM 
Bores Round or Square Holes; 45c to $1.45 List. 
Descriptive List Mailed Free to Any Address. 


The Bridgeport Gun Impl’t. Co. 





Send for illustrated" catalogue. 


313 BROADWAY, NEW YORK CITY. 
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Important Articles In Back Numbers. 


NOVEMBER, 1901, 
Electric Bell Fitting 
Small Table, (Old Dutch’ 
Telegraph Instruments 


DECEMBER, 1901. 
Bichromate Battery 
Hall Clock (Old Dutch) 
How to Develop Films 
Decorative Embossing 


JANUARY, 1902, 
Current Interrupter 
Plate Rack 
How to Build An Ice Boat 
A Boy’s Bed, (Old Dutch) 


FEBRUARY, 1902. 
A Medical Coil 
Colonial Clock 
A House Boat, I. 
Magazine Cabinet, (Old Dutch) 
MARCH, 1902. 
Small Electric Motor 
Electric Questioner 
Hall Settle (Old Dutch) 
Current Switches 
Camera Obscura 
A House Boat, II. 


APRIL, 1902. 
Wimshurst Machine 
3-4 H. P. Gasoline Engine 
Ping Pong 
Gun Shell Case 
Cabinet Fittings 
A House Boat, III. 

MAY, 1902, 

Turning Lathe Frame 
Rowboat 
Storage Battery 
Sun-Dial 


JUNE, 1902. 
Spark Coil, (Wireless Telegraphy) 
Electrie Wind Vane 
Powerful Bichromate Battery 
Model Steamboat 
Ice Chest 
Hot Air Balloons 
Hall Mirror, (Old Dutch) 


JULY, 1902. 
Receiver Instruments, (Wireless Tel.) 
Electric Flash Torch 
Wheatstone Bridge 
Wardrobe 
Pyramid, (A New Game) 
Home Made Gramaphone 
Shop Fan 
Hammock, Net 
Chest Machine 


AUGUST, 1902, 
Astatic Galvanometer 
Lightning Arrester, (Telegraph) 
Electric Shocking Machine 
Model Electric Railway, I. 
How to Make A Tent 
Kitchen Cabinet 
Hammocks, (Canvas and Barrel) 
Dark Room Cabinet 
Folding Box Kite 
Summer Bungalow 

SEPTEMBER, 1902. 

Telegraph Relay 
Electric Indicator 
Book Binding, (Sewing Frame) I. 
Reclining Chair 


Type Metal Castings 

Retouching Desk 

Model Electric Railway, II. 

OCTOBER, 1902. 

How to Make a Telephone, I. 

Model Electric Railway, III. 

Chloride of Silver Battery 

Small Book Case, (Old Dutch) 

Binder for Magazines 

An Aquarium 

Signal Telegraph System 
NOVEMBER, 1902. 

Kerosene Burner for Stoves 

How to Mak; a Telephone, II. 

Electric Hand Lamp 

An Ironing Back 

Size of Cone Pulleys 

Finishing Natural Woods 
DECEMBER, 1902. 

Boiler for Heating Houses, I. 

How to Make a Telephone, III. 

Cabinet for Boys’ Room 

Book Binding, (The Press) II 

Signal Telegraph System, II. 

Finishing Natural Wood Floors 
JANUARY, 1903. 

A Simple Rheostat ‘ 

Boiler for Heating Houses, II. 

A Sombo, (Old Dutch) 

An Ice Sail 

Foot Power Blow Pipe 
FEBRUARY, 1903. 

1-4 H. P. Horizontal Engine, I. 

Boiler or Heatihg Houses, III. 

Small Storage Battery 

A Waste Basket, (Old Dutch) 


Book Binding, Cutting Press & Plow, III. 


MARCH, 1903. 
How to Build an Automobile, I. 
Lawn Roller 
Model Electric Automobile 
1-4 H. P. Horizontal Engine, II. 
A Small Bichromate Battery 
APRIL, 1908. 
Volt-Ammeter 
Writing Desk, 
Canvas Paddling Canoe 
A Small Bird House. 
MAY., 1908. 
Bichromate Plunge Battery. 
Lawn Settle. 
A Mantle Clock. 
How to Build an Automobile, III. 
Necktie Electric Light. 
JUNE, 1903. 
Large Wainshurst Machine. 
Section Liner. 
Acetylene Lamp. 
Tea Table. 
How to Build an Automobile, IV. 
JULY, 1903. 
Mercury Air Pump. 
Corner Clock. 
Simple Turning Lathe, I. 
Closed Circuit Battery. 
How to Build an Automobile, V. 
AUGUST, 1903. 
Direct Reading Barometer. 
Simple Turning Lathe, II. 
Experimental Switch Board. 
Revolving Bookcase. 
Power Dory, I. 


SEPTEMBER, 1903. 


Model Electric Railway, I. 
Wooden Clock Movement. 
Simple Turning Lathe, III. 
Siphon Barometer. 
L’brary Chair. 

Power Dory, II. 


OCTOBER, 1903. 


Model Electric Railway. 
Folding Screen. 

An Expansionometer. 
Power Dory, III. 

Model “Shamrock III.” 
Model Theatre. 


NOVEMBER, 1903. 


Model Electric Railway, III. 
Bench Michrometer. 
Spring Box Couch. 
Power Dory, IV. 
Model “‘ Reliance.” 
DECEMBER, 1903. 


“* Make and Break”’ Spark Coil. 
Two Games for Christmas. 
Model Electric Railway, IV. 
Jolly Balance. . 
Power Dory, V. 
JANUARY, 1904. 

Magic Lantern. 
Small Table, 
Model Steam Turbine. 
“Jump ” Spark Coil. 
Sailboat. How to Build, I. 
Model Steamboat, I. 

FEBRUARY, 1904. 


Acetylene Generator 
Bath Room Cabinet, 
Sailboat. How to Build, II. 
Boot Blacking Stand, 
Model Steamboat, II. 

MARCH, 1904. 
Hot Air Enyine. 
Set of Weights. 
Sailboat. How to Build, III. 
Model Steamboat, II. 

APRIL, 1904. 

A Spectroscope. 
Model Steamboat, IV. 
Wireless Tel. Receiver. 
Sensitive Relay. 
Still for Water. 
Rotary Interrupter. 
Plant Stand. 
Arm Chair. 
Sailboat. How to Build, IV. 


MAY, 1904. 
Rowing Skiff. 
Lantern Slide Holder. 
Oil Immersed Condenser. 
Mercury Condenser. 
A Bedstead. 
Model Turbine Engine. 
80-Watt Dynamo’ 
Sailboat. How to Build, V. 


JUNE, 1904, 
Sailing Dory. 
Tool Sharpening Device. 
Current Reverser. 
Storage Battery. 
Simple Galvanometer. 
Sailboat. How to Build, VI. 














AMATEUR WORK 





Student to Draftsman 
Through the I. C. S. 


Correspondence instruction, as conducted 
by the I. C. S., in niy opinion, is first class in 
every particular. At the time of my enrol- 
ment I was a student, but five months later 
I accepted a position as draftsman with the 
Palmetto Fibre Co., Frederick, Md., and am 
now making original drawings from Cictation. 
Already my salary has been increased 500%. 

HaArrY J. LEBHERZ. 
East Third St., Frederick, Ma. 


This is but one of many oundred indorsements 
proving that our students succeed. Our new book- 
let, ‘‘1001 Stories of Success,’’ gives the names, 
addresses, and advancement of over a thousand 
other successful students. To those inquiring NOW 
it will be sent FREE. Every student of the I.C.S. 
is entitled to tne services of the Students’ Aid De- 
partment in securing promotion or a new position. 
Our Courses cost from $10 up No books to buy. 
Start TODAY tc rise' 


Fill Out and Send In the Coupon NOW! 


SSSSSHS SSS SHSSHSSHSSSHSSSHSHSHSHSSSSSSHSHHS 








: ° 

International Correspondence Schools , 

Box 990, Scranton, Pa. ° 

* 

Please send me a free copy of ‘1001 Stories of Success,” and ¢ 

explain how I can qualify for position before 6 

which I have marked X. o 

o 

Mechanical Engineer Sanitary Engineer |_| Architect . 

Mechanical Draftsman Architectural Drafts. __| Letterer * 

Machine Designer Electrician __}| Bookkeeper e 

Electrical Engineer Steam Engineer |_| Stenographer Pa 
Elec. Mach. Designer Marine Engineer |_| Ad Writer 





Municipal Engineer 
Heating and Vent. Eng. 
Contractor and Builder 
Chemist 

Sheet-Metal Draftsman 
Ornamental Designer 


Civil Engineer 
Bridge Engineer 
Surveyor 


Show-Card Writer 
|_| Window Dresser 
|__| To Speak French 
Mining Engineer __| To Speak German 
Textile-Mill Supt. |_| To Speak Spanish 
Textile Designer | 


BeaRe ae 
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Age 





Street and No. 





City. State. 
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FOR 
BEAUTY, FINISH AND UTILITY 


THE DISSTON SAWS ARE 


UNEQUALED 























WE MANUFACTURE 
THE FINEST AND THE LARGEST 


LINE OF SAWS IN THE WORLD. 
HENRY DISSTON & SONS, Ine. 


KEYSTONE SAW, TOOL, STEEL AND FILE WORKS, 
Philadelphia, Pa., U.S. A. 














FOOT and POWER 
“STAR” LATHES 


(9 to 14 inch swing ) 


LPP OI PAPO Pg OP gf PP 








__ a 


HIGH GRADE SCREW-CLTTING ENGINE LATHES 

With Forged Crucible Steel Hollow Spindles, Phosphor Bronze 

bearings, gear driven reversible feeds with strong friction drive in 
apron, our patented spring nuts which allow quick shifts of change 
gears: also Draw-in Chuck, Gear - cutting, Milling and Taper 
Attachments if desired. 
Suitabl: for Electrical and Repair work, Model makers, Gunsmiths ) 

Technical Schools and Colleges, and fine, accurate Machine Shop 
and Tool Room Service. 


Ask for Complete Descriptions, 
The SENACA FALLS [I1FG. Co., (78a)4 
103 Water St. Senaca Falls, N. Y. U. S. A. 
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AMATEUR WORK 





ATKINS Si: 





BRANCHES 
Memphis, Tenn. Chicago, Iii. 
Atlanta, Ga. Minneapolis, Minn. 


New York City 
Toronto, Can. 


Portland, Ore. 
Seattle, Wash. 


No Weak Places 

ee REID 
DRILL 
CHUCK 


One part is as strong as another, 
Outwears any other kind of chuck. 
Made <a and sold at the right price. Send for prices. 


R. H. BROWN & CO., 


New Haven, Conn. 








EeRATED 
R STEEL 


pen SILVER STEEL SAWS - | 


both Circular and Narrow Band, are 
essential factors in the equipment of 
Manual Training Schools. 


E. C. ATKINS & Co., Inc. 





SAWS 


Write for circular. 


INDIANAPOLIS, IND. 


ee 
Blacksmith : 
Racks 


Make the Forge Room 
Tidy. 


All Metal, Ample, 
With or Without Drawer. 


The New Britain Machine Co., 


Makers of Shop Furniture. 
77 Chestnut St. New Britain, Conn. 








EMMERT UNIVERSAL VISES 
-- Are Easy to Operate... 


They are 
Practical 
Convenient 
and 


Economical 


mee Send for 
ag - Booklet. 





Emmert Mfg. Co., Waynesboro, Pa. 





CARL H. CLARK, 
Yacht Designer. 


Will furnish full size paper patterns of moulds 
and stem of power dory, skiff or 12-foot rowboat 
for $2.00; or the same for sailboat for $4.00 


Postage extra. 


Boston. 


WHITON CHUGKS. 


Our ‘*CHAMPION’’ and “SOLID BODY’? CHUCKS 


are well adapted for use in Manual Training Schools. 
FIRST CLASS TOOLS; STRONG AND DURABLE. 
WRITE FOR CIRCULARS. 


THE D. E. WHITON MACHINE CO., 
NEW LONDON, CONN. 


_ te BEST 














Adjustable | Hack-Saw Frame 


IN THE MARKET 
Extra Rigid, Easily and Quickly Adjusted, Finely Nickel Plated, 
Long Tension Screw Riveted in Handle so it can not work loose. 
The Price is Right Ask to see it hefore Buying 





509 Chamber of Commerce, 


FITCHBURG FILE WORKS Fitchburg, Mass. 








ited, 
58. 


ASS, 





AMATEUR WORK 





..BLACK DIAMOND FILES AND RASPS... 


a 
<n MAR. 





For Sale 
Everywhere. 


12 Medals Awarded at 
International Expositions. 


nro MAR, 





PERFECT 
ALWAYS 





“A prprECT WORKING MODEL, 





25¢ 


THE LARGE WRENCH USED BY EVERY 
MECHANIC. EACH PART ACCURATELY PRO- 
PORTIONED AND MADE EXACTLY TO SCALE. 

HANDSOMELY NICKEL PLATED. 





THE DAVISON MANUFACTURING C0. /2 FRONT ST. BROOKLYN, N.Y. 





Please Mention Amateur Work 


When writing to Advertisers. 








For GASOLINE 


CASTINGS = ENGINE 


For DORY or LAUNCH 
2 1-2 and 4 H. P. 

Complete Set including Water Jacketed Cylinder, Crank 
Case, Two Bearing Flanges, Piston and Stock for Piston 
Rings, Eccentric, Balance Wheel, Drop Forged Steel Crank 
Shaft ; also Brass and Composition Connecting Rod, Pump. 
Eccentric Strap, and Screws and Bolts. Send for Circular. 

NORFOLK MODEL CoO., 
40 Berlin St. Wallaston, Mass. 
Boston Office, 5 Harrison Ave. 


THE DRAFTSMAN 


A monthly magazine on Drafting and Home 
Study. $1.00 per year; 25 cents for 4 months. 
A neat booklet on LETTERING, 25 cents. 
Send $1.00 and get magazine and booklet. 


Address, 


THE DRAPFTSTIIAN, 
Cleveland, Ohio. 





You want the BEST 
IF SCREW PLATES, TAPS, 


ADJUSTABLE DIES, etc. 
Then try those made a 





THE E. F. "REECE CO. 


Greenfield, [as+. 
You can get them of your Hardware Dealer 
Ask for the “ REECE” tools. 
Catalog Free 


ELECTRICAL SCIENTIFIC NOVELTIES, 


Models of Railways, Motors, Locomotives. Dynamos, 
Magnetoes, Miniature Lamps, etc. 


mn Z 
" Be 
es t 


From $2.00 up. 


(ees! 





Send for Free Catalogue 


THE CARLISLE & FINCH Co. 
248 E Clifton Ave. Cincinnati. O. 








Largest Manufacturers of Electrical Novelties in the World. 
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AMATEUR WORK 











Ehoeirto Satie Lomp(es shown in illus- 
tion) with ed complete 

mar Hanging 

Telephone, with | eorma complete.. 

Electric Door Bells, all —_ 

Electric Carriage Lamp... 

Fan Motor, with oe i 

oysy i Hand Lantcrns... 





Pocket Flash Lights... 
Necktie Lights..75c. to 3.00 





Send for Free Book. Describes and iliustrates many 
of the most useful electric devices, at wonderfully 
emall prices. All practical. The lowest pricein the 
world on everything electrical. Agents can make 


dsome commissions and many sales. Write for 
complete information. 
OHIO ELEOCTRIO WORKS, Ol-veland, Ohio. 
OREO 








6e0.S. Ph 
Mecnanicssune Pa. 


> DRAWING TABLES 
$5 to $12. 


For Draftsmen, Engineers 
and Manual Training Schools. 
Many valuable attachments 
make these the most conven- 
ient tables to be had. Send 
for Catalog. 


R. E. KIDDER, 27 Hermon St., Worcester, Mass. 
, The Franklin Model Shop. 





anything in metal from a single 
piece to a complete working model 
Apparatus for colleges, exhibition 
models. Introduction samples of 
patented articles. Special tools for 
making metal novelties. Inven- 
tions perfected. Drawings and de- 
signs worked out from inventors’ 
ideas- Send for circular 20. 

Parsall & weed, 131 W.3ist, St, New York City, 


THE RICH HANDY DRAWING OUTFIT 
Saves time for the 
Draughtsman; it is 
a great aid to the 
learner. 
It will hold anum- 
ber of sheets or a 
pad of paper; no 


Ghe FRANKLIN 
Model Shop 











=» thumb tacks or other | 


fastenings being 
necessary. 


STEAM ENCINE CASTINCS 


Construction materials, Drawings, 


of up to date designs. 
Sizes from 1-4 to 1 H.P. 


Always in progress. Just the 
thing for students in manual train- 
ing schools and the Amateur work- 
er generally. Castings, materials 
screws, etc., furnished. 


B. R. WICKS Bridgeport, Conn. 


KENT POCKET METERS 
AUTOMATIC VOLT-AMMETER 


is designed and calibrated 
especially for testing bat- 
teries on gasoline automo- 
biles and launches and for 
any other use of like ca- 
pacity. Accurate and sub- 
stantial. Ampere reading 
made simply by pressing 
button. The most conve- 
nientand complete battery tester in the market. 


Volt-Ammeter, $6.00, Atwater Kent Mfg. Works, 
113 North Sixth Street, Philadelphia, Pa. 


etc., 








MACK & “CO No. 18 Brown’s Race, 
5b 4 Rochester, N. Y. 
Manufacturers of the FAMOUS D.R. BARTON 
TOOLS, the most complete line of superior 
edge tools for Training Schools in the United 
States. Wood Planes, Chisels (all kinds), Addis 
pattern Carving Tools, etc, ¢ ‘atalogues Free. 


SPON & CHAMBERLAIN’S 


25 CENT 


HANDBOOKS 
This is the best series of Handbooks 
on the market. Anny one sent, postpaid, 
on receipt of 25 cents. 
No. 3. 


No. 4. 
No. 5. 
N 


Electric Bells and Alarms 
Telephones and Microphones. 
Electric Batteries. 

0.6. Model Boiler Making. 
No, 7. Metal Working Tools and Their 

Uses. 

No. 8. Simple Electrical Working Models 
No. 9. Simple Mechanical Working Mo- 
dels 
No. 10. Small Dynamos and Motors. 
No. JJ. Induction Coils for Amateurs. 
No. 12. Model Steamer Building. 
No. 33. Machinery for Model Steamers. 
No. 34. Small Electric Motors. 
No. 15. Simple Scientific Experiments in 
Electricity, Magnetism, Hydraulics. etc. 
No. 36. Acetylene Gas; How to Make and 
Use It. 
No. 17. The Locomotive, 
plained. 
No. 18. Simple Experiments in Static Els 
ectricity. 


Simplv Exes 





‘ ELECTRIC MOTOR 


The RIENCO motor runs at 
high speed when connected to 
one cell of almost any kind of| 
battery. It rotates in either| 
direction and is reversed with- 

out changing connections. 

It is fitted with grooved 

pulley. Price, 50 cents, 
Postage and Packing, 15 cents. Stamps taken. 
Send Stamp for Catalog. 


ITHACA ELEC. NOV’Y. CO., Box 30, Ithaca, N. Y 


TEACHERS 
Of Manual Training Wanted. 
For a city near Boston, at a salery of $1200, 
to begin work about Oct. 15 ; and for a New Eng- 
land Academy, at a salery of $1500, to begin 
work about Jan. 1r Both are desirable positions. 
C. A. SCOTT & CO., 
2A Beacon Street, Boston. 








Experimental work for inventors, |, 


No. 19. X Rays Simply Explained. 

No. 20. Patents Simply Explained. 

No. 21. Mechanical Drawing Simply Ex- 
plained. 

No. 22. Electric Lighting for Amateurs. 
Woodwork Joints; How to Make and 
Where to Use Them 


SMALL ACCUMULATORS, How to make, use 
and repairthem. By P. Marshall. Fully illus- 
trated. Cloth. 50 cents 
ELECTRIC GAS LIGHTING. How to install 
Electric Gas Igniting Apparatus. including Jump 
Spark and Multiple Systems. By H. Norries 
Fully illustrated. ( The best American book on 
this subject. ) 50 cents 
PRACTICAL ELECTRIES, A een handy- 
book on every day electrical matters. Fully il- 
lustrated. Cloth, 75 cents 
EASY LETTERING. New edition with eight 
new alphabets suitable for draftsmen. In hand- 





FOR SALE, 1-4 H. P. Dynamo-motor Parts Cheap 
Rough castings, $2.75 per set. Finished parts, 
$10.00. Complete, $13.50. Photos and circulas 
FREE. I tell: ou how to build. 

C. E. LESEUR. 15 Forest St., Lowell, _ Mass. 


AMATEURS : Winter is coming. Now i is the time 
to build a boat for next season. The “ Brooks” 
|pattern system of row, sail,power and combina- 
tion boats is cheap and simple. Austin B. Cobb, 
44 Lexington St., E. Boston, Mass. 


It has a drawer to hold T squares and access- \FOR SALE: 1-8 H. P. Dynamo and Motor castings 


sories. It will save its costs in a short time. 
J. & G. RICH, 120 N. 6th. St. Pliladelphia, Pa. 


|Photos. for stamp. 
225 3rd. St., Lincoln, Ill. 


Ray A. Crihfield, 


some cloth. 50 cents 
ORNAMENTAL PENMAN’S POCKETBOOK OF 
ALPHABETS. Paper. 20 cents 


Books mailed postpaid on receipt of price. 


Full descriptive lists of these and other 
cheap books FREE 


SPON & CHAMBERLAIN 


Publishers of Technical Books. 
Dept. AW. Liberty Bldg, New York 











